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-The  dam  is  a  stone-filled,  concrete  capped  gravity  overflow  structure  about 
20  ft.  high  and  267  ft.  long.  The  dam  is  considered  to  be  in  poor  condition. 

It  is  small  in  sice  with  a  high  hazard  classification.  There  are  a  few  major 
concerns  which  must  battended'to.  The  potential. for  the  loss  of  more  than 
a  few  lives  and  extensive  economic  loss  would  exest. 
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424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


REPLY  TO 
ATTENTION  OF: 

NEDED-E 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 


AUG  1 1  1980 


Inclosed  la  a  copy  of  the  Noone  Mills  Dam  Phase  I  Inspection  Report, 
which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  The  report  la  baaed  upon  a  visual  inspection,  a 
review  of  past  performance,  and  a  preliminary  hydrological  analysis. 

A  brief  assessment  Is  Included  at  the  beginning  of  the  report. 

The  preliminary  hydrologic  nalysls  has  indicated  that  the  spillway 
capacity  for  the  Noone  Mill .  Dam  would  likely  be  exceeded  by  floods 
greater  than  10  percent  of  ie  Probable  Maximum  Flood  (PMF),  the  test 
flood  for  spillway  adequacy  Our  screening  criteria  specifies  that  a 
dam  of  this  class  which  does  not  have  sufficient  spillway  capacity  to 
discharge  fifty  percent  of  t  <e  PMF,  should  be  adjudged  as  having  a 
seriously  Inadequate  splllwa  and  the  dam  assessed  as  unsafe, 
non-emergency,  until  more  detailed  studies  prove  otherwise  or 
corrective  measures  are  comp!  '.ted. 

The  term  ’’unsafe”  applied  to  .>  dam  because  of  an  inadequate  spillway 
does  not  Indicate  the  same  decree  of  emergency  as  that  term  would  if 
applied  because  of  structural  deficiency.  It  does  indicate,  however, 
that  a  severe  storm  may  cause  overtopping  and  possible  failure  of  the 
dam,  with  significant  damage  and  potential  loss  of  life  downstream. 


It  is  recommended  that  within  twelve  months  from  the  date  of  this 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  by  more  sophisticated  methods  and 
procedures  the  magnitude  of  the  spillway  deficiency.  Based  on  this 
determination,  appropriate  remedial  mitigating  measures  should  be 
designed  snd  completed  within  24  months  of  this  date  of  notification. 
In  the  interim  a  detailed  emergency  operstion  plan  and  warning  system 
should  be  promptly  developed.  During  periods  of  unusually  heavy 
precipitation,  round-the-clock  surveillance  should  be  provided. 


NEDED-E 

Honorable  Hugh  J.  Gellen 

I  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  in  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  ae  informed  of  the  actions  taken  to  implement 
these  recommendations  since  this  follow-up  is  an  important  part  of' the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  the  Hater  Resources  Board, 
the  cooperating  agency  for  the  State  of  Hew  Hampshire ,  and  the  owner 
of  the  project.  Darobsum  Incorporated.  310  Marlboro  Street.  Keene,  Hew 
Hampshire  03431. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act,  thirty 
days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Hater  Resources 
Board  for  the  cooperation  extended  in  carrying  out  this  program. 


Sincerely, 


Colonel,  Corps  of  Engineers 
Division  Engineer 


NOONE  MILLS  DAM 
NH  00427 
NHWRB  191.02 


merrimack  river  basin 

PETERBOROUGH,  NEW  HAMPSHIRE 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  -  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No:  NH  00427 

Name  of  Dam:  Nome  Mills  Dam 

Town:  Peterborough 

County  and  State:  Hillsborough,  New  Hampshire 

Stream:  Contoocook  River 

Date  of  Inspection:  December.  11,  1979 

Noone  Mills  Dam  is  a  stone  filled,  concrete  capped  gravity  overflow  structure 
approximately  20  feet  high  from  the  top  of  the  dam  to  the  lowest  ledge  outcropping 
at  the  base  and  267  feet  long  between  abutments.  The  central  portion  of  the  dam 
consists  of  an  overflow  section  about  102  feet  long  between  training  walls.  The 
principal  spillway  is  located  at  the  right  abutment  and  consists  of  a  34  feet  long 
concrete  spillway  with  Dashboards.  There  are  two  potential  low  level  outlets 
through  the  dam  including  a  4.0  feet  wide  by  4.5  feet  high  sluice  gate  opening 
located  to  the  left  of  the  principal  spillway  and  a  5.5  feet  diameter  penstock 
intake  located  at  the  left  abutment.  However,  both  gates  are  currently  inoperable. 
There  is  no  emergency  spillway. 

The  dam  impounds  water  from  the  Contoocook  River,  which  after  passing  over 
the  spillway  and  overflow  section  continues  to  flow  in  a  northeasterly  direction 
through  the  center  of  Peterborough.  The  purpose  of  the  dam  is  to  provide  water 
for  industrial  purposes  at  the  adjoining  mill.  The  impoundage  is  about  0.31  miles 
in  length  with  a  surface  area  of  about  19  acres.  The  maximum  storage  capacity 
is  about  315  acre  feet. 

As  a  result  of  the  visual  inspection  and  the  review  of  available  data  regarding 
this  facility,  the  dam  is  considered  to  be  in  POOR  condition.  Major  concerns  are: 
a  severe  cavity  in  the  concrete  at  the  base  of  the  buttress  forming  the  right 
training  wall  of  the  overflow  section;  severe  erosion  and  cracking  of  concrete 
structures  in  numerous  locations;  major  seepage  at  the  toe  of  the  left  embankment 
wan  near  the  left  training  waU;  the  leakage  and  inoperable  condition  of  both  low 
level  outlets;  and  the  inadequacy  of  the  spillway  and  overflow  section  to  pass  the 
test  flood. 

This  dam  is  classified  as  SMALL  in  size  and  a  HIGH  hazard  structure  in  accordance 
with  the  recommended  guidelines  established  by  the  Corps  of  Engineers.  The  test 
flood  for  this  dam,  therefore,  ranges  from  one-half  the  Probable  Maximum  Flood 
(1/2  PMF)  to  the  Probable  Maximum  Flood  (PMF).  Since  the  dam  falls  on  the 
lower  end  of  the  smaU  size  range,  the  1/2  PMF  was  utilized  for  this  hydrologic 
analysis.  The  test  flood  inflow  was  estimated  to  be  38,200  cfs  and  resulted  in  a 
routed  test  flood  outflow  equal  to  37,600  cfs  which  would  overtop  the  dam  crest 
by  about  6.7  feet.  The  maximum  combined  spillway  and  overflow  section  discharge 
capacity  with  the  water  level  at  the  dam  crest  was  estimated  to  be  7,400  cfs  or 
about  20  percent  of  the  routed  test  flood  outflow. 


An  assumed  failure  of  the  Noone  Mills  Dam  with  the  water  surface  at  the  dam 
crest  would  increase  the  stage  along  the  immediate  downstream  channel  to  about 
12  feet,  more  than  3  feet  above  the  stage  of  the  prefailure  tail  water.  This  would 
result  in  a  water  depth  of  approximately  8  to  9  feet  above  the  sill  of  the  lower 
floor  of  the  mill  budding  located  adjacent  to  the  western  side  of  the  downstream 
channel,  and  reach  the  un-bricked  portions  of  the  mill  building  windows.  In  addition 
to  this,  the  foundation  of  the  building  located  immediately  downstream  from  the 
left  abutment  of  the  dam  could  be  undermined,  causing  extensive  damage  to  this 
structure.  Approximately  one-half  mile  downstream,  the  channel  cross-section 
broadens  and  the  stage  would  be  reduced  to  just  over  6  feet  which  is  only  about 
a  one  foot  increase  in  stage  above  prefailure  tailwater.  However,  as  the  channel 
approaches  the  Route  101  bridge,  approximately  1  mile  downstream,  it  has  a  lesser 
slope  and  more  steeply  sloped  banks,  which  present  a  small  cross-section  available 
to  accommodate  the  discharge.  Consequently,  the  stage  in  this  stretch  of  the  river 
would  increase  to  more  than  12  feet  in  order  to  pass  the  discharge,  which  is  more 
than  2  feet  above  the  stage  of  the  prefailure  tailwater.  The  prefailure  flow  would 
reach  the  parking  lot  and  approach  the  sill  of  the  shopping  center  buildings.  The 
increase  in  stage  resulting  from  the  failure  discharge  would  cause  water  to  rise 
to  above  the  sill  of  the  shopping  center  buildings  and  impact  light  industrial 
buildings  located  near  the  shopping  center.  The  potential  for  the  loss  of  more  than 
a  few  lives  and  extensive  economic  loss  would  exist. 

It  is  recommended  that  the  owner  engage  a  qualified  registered  engineer  to 
investigate  and  design  remedial  measures  for  the  severe  cavity  in  the  concrete  at 
the  base  of  the  buttress  forming  the  right  training  wall  of  the  overflow  section; 
to  investigate  and  design  remedial  measures  for  the  severe  erosion  and  cracking 
of  concrete  structures  in  numerous  locations;  to  investigate  the  major  seepage  at 
the  toe  of  the  left  embankment  wall  near  the  left  training  wall;  to  investigate 
and  design  remedial  measures  for  the  leakage  and  inoperable  condition  of  both 
low  level  outlets;  and  to  do  a  detailed  hydrologic-hydraulic  investigation  to  assess 
further  the  potential  of  overtopping  the  dam,  the  adequacy  of  the  spillway  and 
overflow  section  to  pass  the  test  flood,  and  the  need  for  and  means  to  increase 
project  discharge  capacity.  It  is  also  recommended  that  the  owner  remove  the 
trees,  brush  and  debris  from  the  immediate  area  of  the  dam. 

The  recommendations  and  remedial  measures  are  described  in  Section  7  and  should 
be  addressed  by  the  owner  within  one  year  after  receipt  of  this  Phase  I  Inspection 
Report. 


•  r- 


This  Phut  X  Inspect  loo  Report  on  Noone  Mills  Dan 
has  haao  reviewed  by  the  undersigned  Review  Board  aeabsrs.  Xn  our 
opinion,  tha  roportad  findings,  conclusions,  and  racoonendatlons  ara 
cons  is  tan  t  vieh  the  tacosmndsd  Culdsllnas  for  Safety  Inspect  ion  of 
pans,  and  with  good  engineering  Judgment  and  practice,  and  le  hereby 
submitted  for  approval. 


ARAMAST  MART ES IAN,  MEMBER 

Geotechnical  Engineering  Branch 

Engineering  Division 


CARNEY  M.  TERZIAN,  M 
Design  Branch 
Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 
The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  guidelines,  the  Spillway  Test  flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  reason¬ 
ably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude  and 
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rarity  of  such  a  storm  event,  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aide 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  Phase  I  investigation  does  not  include  an  assessment  of  the  need  for  fences, 
gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other  items 
which  may  be  needed  to  minimize  trespassing  and  provide  greater  security  for  the 
facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  rules  and  regulations  is  also  excluded. 
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SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National  Program  of 
Dam  Inspection  throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region.  SEA  Consultants  Inc.  has  been  retained 
by  the  New  England  Division  to  inspect  and  report  on  selected  dams  in  the  State 
of  New  Hampshire.  Authorization  and  notice  to  proceed  were  issued  to  S  E  A 
Consultants  Inc.  under  a  letter  of  November  5,  1979  from  William  Hodgson,  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-80-C-0008  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of  non-federal  dams 
to  identify  conditions  which  threaten  the  public  safety  and  thus  permit  correction 
in  a  timely  manner  by  non-federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  initiate  quickly  effective 
dam  safety  programs  for  non-federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 
1.2  Description  of  Project 

a.  Location.  Noone  Mills  Dam  is  located  in  the  Town  of  Peterborough, 
New  Hampshire,  approximately  1.4  miles  southwest  from  the  center  of  town  and 
just  east  of  U.S.  Route  202  at  Noone  Mills.  The  dam  imponds  water  from  the 
Contoocook  River,  which  after  passing  over  the  spillway  and  overflow  section 
continues  to  flow  in  a  northeasterly  direction  through  the  center  of  Peterborough. 
The  dam  is  shown  on  U.S.G.S.  Quadrangle,  Peterborough,  New  Hampshire,  with 
coordinates  approximately  at  Nfl^l^S",  W71°57’44",  Hillsborough  County,  New 
Hampshire.  (See  Location  Plan.) 

b.  Description  of  Dam  and  Appurtenances.  Noone  Mills  Dam  is  a  stone 
filled,  concrete  capped  gravity  overflow  structure,  approximately  20  feet  high  from 
the  top  of  the  dam  to  the  lowest  ledge  outcropping  at  the  bees  and  217  fee t  long 
between  abutments.  The  central  portion  of  the  dam  consists  of  an  overflow  section 
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about  102  feet  long  between  training  walls.  The  upstream  face  consists  of  a 
concrete  cap  which  extends  from  the  top  of  the  overflow  section  down  approximately 
1.7  feet  to  the  top  of  a  timber  facing  which  slopes  approximately  1  foot  vertical 
to  1  foot  horizontal  (1:1)  to  the  bottom  of  the  river.  The  downstream  slope  of 
the  overflow  structure  is  also  concrete  capped  with  a  batter  of  1  foot  vertical 
to  3.5  inches  horizontal  down  to  ledge  outcropping  at  the  base.  The  crest  width 
.  is  approximately  2  feet. 

Located  at  the  right  abutment  of  the  dam  is  the  principal  spillway  which  consists 
of  a  34  feet  long  concrete  spillway  with  Dashboards.  A  4.0  feet  wide  by  4.5  feet 
high  sluice  gate  opening  is  located  to  the  left  of  the  spillway. 

Located  at  the  left  abutment  of  the  dam  is  the  intake  structure  for  a  5.5  feet 
diameter  penstock  which  consists  of  a  gate  with  lifting  mechanism  and  a  bar 
screen.  A  concrete  retaining  wall  averaging  10  inches  in  thickness  runs  from  the 
left  abutment  upstream  approximately  277  feet  and  parallels  the  face  of  the  mill 
buildings. 

c.  Size  Classification.  Small  (height  -  20  feet;  storage  -  315  acre-feet) 
based  on  storage  (less  than  1,000  acre-feet  and  greater  than  or  equal  to  50 
acre-feet)  as  given  in  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  High  Hazard.  Failure  of  the  Noone  Mills  Dam 
with  water  at  the  dam  crest  would  cause  an  increase  in  stage  of  about  3  feet 
above  the  downstream  tailwater  or  approximately  8  to  9  feet  above  the  lower 
floor  of  the  mill  building  located  adjacent  to  the  western  side  of  the  immediate 
downstream  channel,  and  reach  the  unbricked  portions  of  the  mill  building  windows. 
In  addition  to  this,  the  foundation  of  the  building  located  immediately  downstream 
from  the  left  abutment  of  the  dam  could  be  undermined,  causing  extensive  damage 
to  this  structure.  Approximately  1  mile  downstream,  an  increase  of  2  feet  in  stage 
above  the  prefailure  conditions  would  result  in  water  reaching  the  sill  level  of  a 
shopping  center  and  light  industrial  buildings  located  just  upstream  from  the  New 
Hampshire  Route  101  bridge.  The  potential  for  the  loss  of  more  than  a  few  lives 
and  extensive  economic  loss  would  exist. 

e.  Ownership.  The  initial  structure  was  built  in  1831,  coinciding  with  the 
construction  of  the  Noone  Mills.  Several  large  corporations  have,  at  one  time  or 
another,  owned  Noone  Mills  as  a  subsidiary;  the  present  organization  being  Darobsum 
Incorporated,  310  Marlboro  Street,  Keene,  New  Hampshire  03431,  Telephone  No. 
(003)  352-7507. 

f.  Operator.  The  dam  is  maintained  and  operated  by  Tim  Brown,  Manager, 
Darobsum  Incorporated,  Noone  Mills  Division,  Peterborough,  New  Hampshire  03458, 
Telephone  No.  (803)  924-3091. 

g.  Purpose  of  Dam.  The  dam  was  originally  built  for  industrial  purposes. 
To  date,  water  behind  the  dam  is  still  being  used  by  Noone  Mills  for  processing. 

h.  Design  and  Construction  History.  Files  at  the  State  of  New  Hampshire 
Water  Resources  Board  indicate  the  initial  structure  was  built  in  1831,  coinciding 
with  the  construction  of  the  Noone  Mills.  This  was  a  stone  dam  with  an  upstream 
timber  face.  In  1923,  the  overflow  section  of  the  dam  was  capped  with  concrete 


on  the  crest  and  downstream  face.  In  1936,  the  concrete  retaining  wall  at  the 
left  abutment  that  parallels  the  mill  buildings  was  constructed  after  a  flood  washed 
out  this  area.  The  "Flood  of  1938"  trashed  out  a  stone  wing  wall  at  the  right 
abutment.  It  was  replaced  late  in  the  same  year  with  a  concrete  spillway  cast  on 
ledge  and  equipped  with  flashboards. 

It  is  not  known  when  the  sluice  gate  at  the  right  end  of  die  overflow  section  was 
built,  but  photographs  show  it  to  be  in  existence  by  1937.  It  is  also  not  known 
when  the  penstock  at  the  left  abutment  was  built.  Records  indicate  that  power 
was  generated  as  early  as  1922,  and  the  waterwheel  and  part  of  the  penstock 
were  dismantled  and  abandoned  in  1961. 

i.  Normal  Operating  Procedures.  The  Noone  Mills  Dam  is  used  primarily 
to  retain  the  water  or  the  Contoocook  River  for  use  in  industrial  processing.  There 
is  no  normal  operational  procedure  for  this  dam. 

1.3  Pertinent  Data 

a.  Drainage  Area.  The  drainage  area  above  the  Noone  Mills  Dams  covers 
approximately  71.0  square  miles  (45,440  acres),  consisting  of  steeply  sloped  to 
moderately  Sloped  terrain.  The  topography  in  the  drainage  basin  ranges  from  3,165 
feet  (NGVD)  on  top  of  Monadnock  Mountain  to  740  feet  (NGVD)  at  the  toe  of  the 
dam.  A  number  of  ponds  and  lakes  are  located  in  the  upper  portion  of  the  drainage 
area.  However,  ponding  ereas  are  not  nearly  as  evident  in  the  lower  portion  of 
the  basin,  where  numerous  streams  traverse  the  area  and  carry  runoff  to  the 
Contoocook  River.  The  drainage  basin  is  predominantly  tree  covered  and  generally 
undeveloped.  However,  there  are  areas  which  do  have  significant  development. 
These  areas  are  concentrated  in  the  town  of  Jeffrey  and  adjacent  to  the  lakes  in 
the  upper  portion  of  the  drainage  basin. 

b.  Discharge  «t  Damsite.  Discharge  at  the  damsite  normally  occurs  over 
the  flashboards  (set  at  Elev.  753.5  feet)  which  have  been  installed  above  the  34 
feet  long  permanent  spillway  weir  crest.  Discharge  will  also  ooeur  over  the  102 
feet  long  overflow  section  when  the  pond  water  surface  rises  above  elevation 
754.0.  A  4.5  feet  high  by  4.0  feet  wide  sluice  gate  is  located  in  the  dam  face 
between  the  spillway  and  the  overflow  section.  The  gate  was  inoperable  and  leaking 
badly  at  the  time  of  inspection.  This  gate  would  allow  the  pond  to  be  lowered  to 
an  elevation  of  745.4  feet.  A  5.5  feet  diameter  penstock  is  located  near  the  left 
abutment.  The  control  mechanism  for  the  penstock  gate  was  not  operable  at  the 
time  of  inspection. 

(1)  The  capacity  of  the  sluice  gate  was  estimated  to  be  220  cfs  with 
the  water  surface  at  the  crest  of  the  overflow  section  (Kiev.  754.0  feet)  and  310 
cfs  with  the  water  surface  at  the  top  of  dam  (Slav.  760.3  feet). 

(2)  Maximum  known  flood  at  damsite  *  unknown 

(3)  The  ungated  spillway  capacity  with  the  water  surface  elevation 
at  the  top  of  the  dam  (elevation  760.3  feet)  was  estimated  to  be  2,200  cfs  with 
the  flashboards  in  place  and  3,030  cfs  with  the  flashboards  removed. 


(4)  The  ungated  spillway  capacity  with  the  water  surface  elevation 
at  the  test  flood  elevation  (Elev.  767.0  feet)  was  estimated  to  be  6,800  cfs  with 
the  flashboards  in  place  and  6,980  cfs  with  the  flashboards  removed. 

(5)  N/A 

(6)  N/A 

(7)  The  total  capacity  of  the  spillway  (flashboards  in  place)  and 

overflow  section  at  the  test  flood  elevation  (Elev.  767.0  feet)  was  estimated  to 

be  22,400  cfs  (6,800  cfs  spillway,  15,600  cfs  overflow  section). 

(8)  The  total  project  discharge  at  the  top  of  the  dam  (Elev.  760.3 

feet)  was  estimated  to  be  8,600  cfs  (2,200  cfs  spillway;  5,200  cfs  overflow  section; 
1,200  cfs  various  training  walls  and  operator  platform). 

(9)  The  total  project  discharge  at  the  test  flood  elevation  (Elev.  767.0 
feet)  was  estimated  to  be  37,600  cfs. 

c.  Elevation  (feet  NGVD)  based  on  an  elevation  754.0  extrapolated  from 
U.S.G.S.  quad  sheet  assumed  to  be  pool  elevation  at  top  of  overflow  section. 

(1)  Stream  bed  at  toe  of  dam  -  740.0 

(2)  Bottom  of  cutoff  -  unknown 

(3)  Maximum  tailwatcr  -  unknown 

(4)  Normal  pool  -  794.0  (assumed  to  correspond  with  erect  of  over 

flow  section) 

(5)  Full  flood  control  pool  -  N/A 

(6)  Spillway  crest  (flashboards  in  place)  793.9 

(flashboards  removed)  751.3 

(7)  Design  surcharge  (Original  Design)  -  unknown 

(8)  Top  of  dam  -  780.3 

(9)  Test  flood  design  surcharge  -  767.0 


d.  Reservoir  (length  in  foot) 

(1) 

Normal  pool  -  1,690 

(1) 

Flood  control  pool  -  N/A 

(S) 

Spillway  crest  pool  -  1,406  (i 

(4) 

Top  of  dam  -  3,190 

(9) 

Test  flood  pool  -  4,490 

o.  Storage  (aero-foot) 

(1) 

Normal  pool  -  139 

(2) 

Flood  oontrol  pool  -  N/A 

0) 

Spillway  oroot  pool  -  129  (fii 

(4) 

Top  of  dam  -  219 

(9) 

Tost  flood  pool  •  999 

(1)  Normal  pool  -  If 

(S)  Flood  oontrol  pool  -  N/A 

(I)  Spillway  oroot  -  11.1  (flai 

(4)  Toot  flood  pool  -  71 

(5)  Top  of  duo  -  2SJ 


(1)  Typo  -  atono  filled,  ooneroto  ooppod  gravity  overflow  structure 
(1)  Loogth  -  117  foot  overall 
0)  Height  -  29  foot  maximum 

(4)  Top  Width  -  14  foot 

(5)  Side  Slopes  -  Upstream  IV  to  1H  timber  feeing  to  river  bottom 

Dewnsteam  IV  to  0.19H  eonerete  to  river  bottom 


(6)  Zoning  -  unknown 

(7)  Impervious  core  -  not  applicable 

(8)  Cutoff  -  unknown 

(9)  Grout  curtain  -  unknown 


Diversion  and 


Not  applicable  (see  Section  j  below) 

i.  Spillway 

(1)  Type  -  concrete  with  straight  drop 

(2)  Length  of  weir  -  34.0  feet 

(3)  Crest  elevation  -  753.5  (with  Dashboards) 

751.3  (permanent  crest) 

(4)  Gates  -  N/A 

(5)  U/S  Channel  -  A  bridge  is  located  approximately  370  feet  upstream 
from  the  spillway.  A  concrete  wall  extendi  from  the  bridge  to  the  dam  on  the 
western  (left)  side  of  the  channeL  The  river  face  of  this  concrete  is  severely 
eroded.  The  eastern  (right)  side  of  the  channel  is  tree-lined  with  some  trees 
overhanging  the  channeL  The  slopes  appear  to  be  stable. 

(6)  D/S  ChanneL  The  spillway  discharges  into  a  natural  river  channeL 
which  is  separate  from  the  natural  stream  channel  that  the  overflow  section 
discharges  to.  Approximately  300  to  400  feet  below  the  spillway,  these  two  channels 
join,  creating  a  single  channel  which  is  about  50  feet  wide.  The  channel  flows  in 
a  northeasterly  direction  passing  beneath  a  town  road  and  then  NH  Route  101 
(approximately  1  mile  downstream)  before  flowing  through  the  downtown  area  of 
Peterborough. 

j.  Regulating  Outlets 

(1)  Invert  -  Sluice  gate  -  745.4  bottom  of  discharge  opening 

(2)  Size  -  Sluice  gate  -  4.0  feet  wide  by  4.5  feet  high  opening 

(3)  Description  -  Sluice  gate  -  one  wooden  gate  with  4.0  feet  by  4.5 

feet  opening 


(4)  Control  Mechanism  -  Sluice  gate  -  Manual  handwheel  type  opera¬ 

tor  (inoperable  at  time  of  inspection) 

(5)  Other  -  Intake  for  5.S  diameter  penstock  controlled  by  manual 

handwheel  type  operator  (inoperable  at  time  of  inspection). 
Penstock  and  works  abandoned. 

Process  water  pipe  -  Apparently,  a  process  water  pipe 
intake  is  located  just  upstream  from  the  penstock  intake 
structure.  The  present  owner  does  not  know  the  pipe  size 
or  material.  The  pipe  could  not  be  seen  during  the 
inspection  since  it  was  submerged. 


SECTION  2 
ENGINEERING  DATA 


» 

2.1  Design 

No  design  data  were  disclosed  for  Noone  Mills  Dam. 
i  2.2  Construction 

a 

Records  from  the  State  of  New  Hampshire  Water  Resources  Board,  indicate  the 
dam  was  reconstructed  and  repaired  in  1938.  A  memorandum  dated  November  15, 

1938  briefly  outlines  the  reconstruction  and  repairs  made  to  the  dam  by  the  Iafolla 
Construction  Company  of  Portsmouth,  New  Hamphsire.  A  sketch  dated  April  24, 

1939  shows  as-built  detail  of  the  dam. 

2.3  Operation 

No  engineering  operational  data  were  disclosed. 

-  2.4  Evaluation 

a.  Availability.  No  engineering  data  were  available  for  Noone  Mills  Dam, 
other  than  a  construction  memorandum  and  an  "as-built"  sketch  described  in  Section 
2.2.  A  search  of  the  files  of  the  State  of  New  Hampshire  Water  Resources  Board 
and  contact  with  the  manager  of  Noone  Mills,  revealed  a  limited  amount  of 

|  recorded  information. 

b.  Adequacy.  The  final  assessments  and  recommendations  of  this  investiga¬ 
tion  are  based  on  the  visual  inspection  and  the  hydrologic  and  hydraulic  calculations. 

c.  Validity.  The  field  investigation  indicated  that  the  external  features 

■  of  the  Noone  Mills  Dam  generally  agree  with  those  shown  on  the  "as-built"  sketch 

mentioned  in  Section  2.2,  although  the  dimensions  given  in  this  section  are  totally 
inaccurate. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General.  Noone  Mills  Dam  impounds  a  pond  area  of  small  size.  The 
drainage  area  above  the  dam  consists  of  a  steeply  sloped  to  moderately  sloped 
terrain.  The  majority  of  the  basin  is  predominantly  tree  covered  and  generally 
undeveloped  except  for  areas  in  the  town  of  Jeffrey  and  adjacent  to  the  lakes  in 
the  upper  portion  of  the  drainage  basin.  The  downstream  area  is  generally 
undeveloped  until  the  channel  reaches  the  town  of  Peterborough. 

The  field  inspection  of  Noone  Mills  Dam  was  made  on  December  11,  1979.  The 
inspection  team  consisted  of  personnel  from  SEA  Consultants  Inc.  and  Geotechnical 
Engineers,  Inc.  Inspection  checklists  completed  during  the  visual  inspection  are 
included  in  Appendix  A.  At  the  time  of  inspection,  water  was  passing  approximately 
2  inches  deep  over  the  102  feet  wide  overflow  section  and  approximately  5  inches 
deep  over  the  34  feet  wide  spillway.  The  pool  elevation  was  at  approximately 
754.3  NGVD.  The  upstream  face  of  the  dam  could  only  be  inspected  above  this 
water  level.  Inspection  of  the  downstream  face  of  the  overflow  section  and  spillway 
was  not  possible  due  to  the  discharge  of  water. 

b.  Dam.  Noone  Mills  Dam  is  a  stone  filled,  concrete  capped,  gravity 
overflow  structure,  approximately  20  feet  high  from  the  top  of  the  dam  to  the 
lowest  ledge  outcropping  at  the  base,  and  267  feet  long  between  abutments. 

The  central  portion  of  the  dam  consists  of  a  stone  filled,  concrete  capped,  overflow 
section  about  102  feet  long  between  training  walls.  (See  Photo  Nos.  2,  5,  and  18.) 
The  upstream  face  consists  of  a  concrete  cap  which  extends  from  the  top  of  the 
overflow  section  down  approximately  1.7  feet  to  the  top  of  a  timber  facing  which 
slopes  approximately  1  foot  vertical  to  1  foot  horizontal  (1:1)  to  the  bottom  of 
the  river.  (See  Plans  and  Details  in  Appendix  B.)  The  downstream  slope  of  the 
overflow  section  is  also  concrete  capped  with  a  batter  of  1  foot  vertical  to  3.5 
inches  horizontal  down  to  ledge  outcropping  at  the  base.  The  crest  width  is 
approximately  2  feet.  The  left  training  wall  is  constructed  of  concrete  and  is 
severely  eroded  and  spalled  on  the  first  2  feet  in  from  the  overflow  section.  (See 
Photo  No.  6.)  The  right  training  wall  is  also  constructed  of  concrete  and  acts  as 
a  buttress  for  the  concrete  overflow  section.  (See  Photo  No.  8.)  The  concrete  is 
severely  spalled  on  the  downstream  face  of  this  buttress,  and  there  is  a  one  cubic 
yard  cavity  in  the  concrete  at  the  toe  of  the  buttress  exposing  the  reinforcing 
steeL  (See  Photo  Nos.  9  and  10.)  Located  to  the  right  of  center  in  the  overflow 
section  are  two  stone  filled,  concrete  capped  buttresses  on  the  downstream  face. 
There  is  severe  erosion  of  the  concrete  cap  on  both  of  these  buttresses  exposing 
the  rock  fill-  (See  Photo  No.  10.) 

c.  Appurtenant  Structures.  Located  near  the  left  abutment  is  a  concrete 
embankment  wall  which  extends  from  the  left  training  wall  of  the  overflow  section 
to  the  mill  buildings  at  the  left  abutment.  (See  Plans  and  Details  in  Appendix  B.) 
The  downstream  face  of  this  wall  has  the  same  batter  and  is  in  the  same  line  of 
plane  as  the  overflow  section.  The  top  of  this  wall  is  at  the  same  height  as  the 


training  walls.  The  downstream  face  is  severely  spalled  in  several  locations,  and 
there  are  at  least  two  locations  where  vegetation  is  growing  out  of  cracks  in  the 
wall,  with  visible  seepage.  There  is  also  some  vegetation  growth  on  top  of  the 
wall  near  the  mill  buildings.  A  moderate  amount  of  seepage  was  observed  through 
the  toe  of  the  wall  near  the  left  training  wall. 

The  penstock  is  located  through  this  concrete  embankment  wall  and  consists  of  a 
concrete  intake  structure  with  gate  lifting  mechanism  and  bar  screening.  (See 
Photo  Mo.  4.)  A  5.5  feet  diameter  riveted  steel  plate  penstock  extends  from  the 
intake  structure  through  the  concrete  embankment  wall  and  continues  downstream 
for  about  100  feet  where  it  terminates.  The  penstock  has  been  abandoned  since 
1961  and  many  sections  have  been  removed.  The  penstock  gate  is  closed  and 
inoperable,  the  lifting  mechanism  is  severely  rusted,  and  wood  members  of  the 
gate  mechanism  have  rotted.  There  is  some  minor  leakage  through  the  gate  which 
eventually  discharges  into  the  river  through  large  holes  in  the  bottom  of  the 
penstock.  The  concrete  intake  structure  for  the  penstock  is  spalled  considerably 
and  the  bar  screening  is  covered  with  rust. 

Beginning  at  the  penstock  intake  structure  is  a  concrete  retaining  wall  averaging 
10  inches  in  thickness  which  runs  from  the  intake  structure  upstream  approximately 
277  feet  and  parallels  the  face  of  the  mill  buildings.  (See  Photo  Nos.  3  and  4) 
This  wall  extends  along  the  left  side  of  the  penstock  intake  structure,  intersects 
the  dam  embankment  wall  approximately  25  feet  from  the  left  abutment,  and  runs 
on  top  of  the  dam  embankment  wall,  a  distance  of  approximately  32  feet  where 
it  terminates  at  the  left  training  wall  of  the  overflow  section.  The  wall  has  an 
average  height  of  about  6.5  feet  above  water  surface.  The  river  face  is  severely 
eroded  at  the  water  surface,  probably  due  to  ice  damage.  (See  Photo  Nos.  3  and 
4.)  There  are  large  vertical  cracks  through  the  wall  at  several  locations.  The 
ground  surface  behind  the  wall  is  about  2  feet  below  the  top  of  the  wall  and  is 
flat  and  sparsely  vegetated.  There  is  one  large  pine  tree  and  a  considerable  amount 
of  brush  growing  immediately  behind  this  wall.  (See  Photo  No.  3.) 

Located  to  the  right  of  the  overflow  section  is  a  concrete  embankment  wall  which 
extends  from  the  right  training  wall  of  the  overflow  section  to  the  spillway.  The 
downstream  face  of  this  wall  has  the  same  batter  and  is  in  the  same  line  of  plane 
as  the  overflow  section.  The  top  of  this  wall  is  at  the  same  height  as  the  training 
walls.  The  downstream  face  is  severely  spalled  at  lower  elevations,  and  there  is 
some  slight  seepage  through  the  wall  where  it  joins  the  buttress  that  forms  the 
right  training  wall  of  the  overflow  section.  (See  Photo  No.  13.)  A  small  tree  is 
growing  out  of  the  toe  of  the  wall.  (See  Photo  No.  13.) 

The  dam's  low  level  outlet  structure  is  located  through  this  concrete  embankment 
wall  and  consists  of  a  4.0  foot  wide  by  4.5  foot  high  sluice  gate  opening  with  a 
wooden  gate  and  handwheel  operated  lifting  mechanism.  (See  Photo  No.  11.)  The 
gate  is  closed  and  inoperable,  the  lifting  mechanism  is  severely  rusted,  and  the 
wooden  gate  stems  have  decayed  and  rotted.  There  is  severe  leakage  through  the 
sluice  gate,  and  the  concrete  is  severely  eroded  and  deteriorated  at  the  gate 
opening.  (See  Photo  No.  12.)  Several  trees,  up  to  6  inches  in  diameter,  are  growing 
near  the  base  of  the  gate  structure  at  the  outlet. 


The  principal  spillway  is  located  at  the  right  abutment  of  the  dam.  (See  Photo 
Nos.  2  and  14.)  It  is  a  concrete  spillway  structure  with  a  total  length  of 
approximately  55  feet  from  the  concrete  embankment  wall  on  the  left  side  of  the 
spillway  to  the  right  abutment.  The  weir  length  is  about  34  feet,  and  the  permanent 
crest  can  accomodate  removable  flashboards  to  raise  the  ponding  elevation  approxi¬ 
mately  2  feet.  (See  Photo  No.  16.)  A  walkway  consisting  of  two  10-inch  deep  steel 
beams  and  wood  planking  spans  the  spillway  to  give  access  to  the  sluice  gate 
operator.  (See  Photo  Nos.  15  and  16.)  Severed  of  these  planks  are  either  missing 
or  rotted.  The  steel  beams  are  covered  with  rust,  and  the  right  concrete  abutment 
of  the  walkway  is  spalled  and  rust  stained.  The  flashboards  appear  to  be  in  good 
shape,  but  some  debris  has  collected  behind  the  flashboards  at  the  spillway  crest. 
(See  Photo  Nos.  15  and  16.) 

The  right  abutment  is  thickly  vegetated  with  brush  and  small  trees.  (See  Photo 
No.  15.)  Occasional  trees  up  to  6  inches  in  diameter  are  present.  Irregular  riprap 
covers  some  of  the  abutment  slope.  This  riprap  appears  to  be  stable. 

d.  Reservoir  Area.  The  slopes  of  the  reservoir  appear  stable.  Sedimentation 
behind  the  dam  and  spillway  was  not  observable.  There  are  several  small  overhanging 
trees  and  one  fallen  tree  along  the  approach  channel  to  the  spillway.  (See  Photo 
No.  14.)  The  channel  is  wide  and  otherwise  unobstructed. 

e.  Downstream  Channel.  The  spillway  discharge  channel  is  cluttered  with 
occasional  fallen  limbs,  rock  blocks,  and  one  large  concrete  block.  Both  sides  of 
the  channel  are  lined  with  trees,  with  occasional  trees  overhanging  the  channel 
floor.  (See  Photo  No.  17.) 

A  few  small  trees  are  growing  out  of  the  channel  floor  downstream  of  the  dam 
overflow  section.  Occasional  fallen  limbs  and  logs  are  in  the  discharge  channel. 
Both  sides  of  the  channel  are  tree-lined  with  occasional  trees  overhanging  the 
channel  floor. 


3.2  Evaluation 

On  the  basis  of  the  results  of  the  visual  inspection,  Noone  Mills  Dam  is  considered 
to  be  in  poor  condition. 

A  one  cubic  yard  cavity  in  the  concrete  exposing  the  reinforcing  steel  at  the  base 
of  the  buttress  forming  the  right  training  wall  of  the  overflow  section,  the  severe 
spalling  of  the  downstream  face  of  this  buttress,  and  the  severe  erosion  of  the 
concrete  capped  buttresses  on  the  downstream  face  of  the  overflow  section  exposing 
the  rock  fill  are  signs  of  serious  structural  problems  to  the  overflow  section.  It 
is  possible  that  the  overflow  section  could  fail  at  any  time. 

The  severe  erosion  at  the  water  surface  of  the  10  inch  thick  concrete  retaining 
wall  that  parallels  the  mill  buildings,  and  several  large  vertical  cracks  in  this  wall 
are  signs  of  serious  structural  and  stability  problems.  This  wall  may  eventually 
collapse,  which  would  probably  not  affect  the  stability  of  the  dam,  but  may  affect 
the  integrity  of  the  foundations  of  the  mill  building  cm  this  side  of  the  reservoir. 


Leakage  through  cracks  in  the  left  and  right  embankment  walls,  major  seepage  at 
the  toe  of  the  left  embankment  wall  near  the  left  training  wall,  and  severe  spalling 
and  deterioration  of  the  concrete  on  the  downstream  face  of  these  walls  are  all 
signs  of  severe  structural  problems.  Continued  seepage  could  accelerate  damage 
and  deterioration  of  these  walls  and  eventually  lead  to  failure  of  the  walls. 

Trees  and  vegetation  growing  in  or  near  cracks  in  the  concrete  at  several  locations 
on  the  dam  could  cause  further  propagation  of  these  cracks  and  further  deterioration 
of  the  concrete. 

A  severe  leak  in  the  sluice  gate  with  a  large  amount  of  discharge  and  the 
inoperability  of  the  gate  lifting  mechanism  are  signs  of  considerable  deterioration 
of  the  gate.  It  is  possible  the  gate  could  fail  at  any  time. 

A  leak  in  the  penstock  gate,  the  inoperability  of  the  gate  lifting  mechanism,  and 
considerable  spalling  of  the  concrete  intake  structure  are  signs  of  considerable 
deterioration  of  the  gate.  If  the  leakage  is  not  corrected,  it  could  lead  to  further 
deterioration  and  eventual  failure  of  the  gate. 

Trees  growing  on  the  banks  of  the  river  near  the  dam  on  the  upstream  and 
downstream  side  and  brush  which  will  eventually  attain  tree-size  behind  the  retaining 
wall  that  parallels  the  mill  buildings  may  lead  to  erosion  and  seepage  problems  if 
a  tree  blows  over  and  pulls  out  its  roots,  or  if  a  tree  dies  or  is  cut  and  its  roots 
rot. 


SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 


a.  General.  The  Noone  Mills  Dam  is  used  primarily  to  impound  water 
from  the  Contoocook  River.  There  are  no  written  or  routine  operational  procedures. 

b.  Description  of  Any  Warning  System  in  Effect.  No  written  warning 

system  exists  for  the  dam.  ' 

4.2  Maintenance  Procedures 

a.  General.  The  owner,  Darobsun  Incorporated,  Noone  Mills  Division,  Tim 
Brown,  manager,  is  responsible  for  the  maintenance  of  the  dam.  No  formal 
maintenance  was  discussed. 


b.  Operating  Facilities.  No  formal  plan  for  maintenance  of  operating 
facilities  was  disclosed. 


4.3  Evaluation 

The  current  maintenance  procedures  for  Noone  Mills  Dam  are  inadequate  to 
insure  that  all  problems  encountered  can  be  remedied  within  a  reasonable  period 
of  time.  The  owner  should  establish  a  written  operation  and  maintenance  procedure, 
as  well  as  establish  a  warning  system  to  follow  in  event  of  flood  flow  conditions 
or  imminent  dam  failure. 


SECTION  5 

EVALUATION  OF  HYDROLOGIC/HYDRAULIC  FEATURES 


5.1  General.  The  Noone  Mills  Dam  is  a  stone  filled,  concrete  capped  gravity 
overflow  structure,  approximately  20  feet  high  from  top  of  dam  to  the  lowest 
ledge  outcropping  at  the  base  and  267  feet  long  between  abutments.  The  overflow 
section  is  approximately  102  feet  long  and  set  at  an  elevation  of  754.0  feet. 
Located  at  the  right  abutment  of  the  dam  is  the  principal  spillway  consisting  of 
a  permanent  concrete  spillway  crest  with  flashboards  installed  to  an  elevation  of 
753.5  feet.  A  4.0  feet  wide  by  4.5  feet  high  sluice  gate  opening  is  located  to  the 
left  of  the  spillway.  The  sluice  gate  is  inoperable  and  leaking  badly. 

Numerous  ponds  and  lakes  are  located  in  the  upper  (southwestern)  portion  of  the 
drainage  basin.  Consequently,  storm  water  deposited  in  this  portion  of  the  basin 
would  be  intercepted  by  these  water  bodies  before  being  discharged  to  the 
Contoocook  River  and  flowing  to  the  Noone  Mills  Dam.  These  lakes  and  ponds  are 
not  evident  in  the  lower  (northeastern)  portion  of  the  basin.  Runoff  from  this 
portion  of  the  basin  would  be  passed  more  quickly  to  the  Contoocook  River,  by 
streams  traversing  the  area.  The  Noone  Mills  Dam  is  a  run  of  the  river  type 
project,  having  a  maximum  storage  of  315  acre-feet. 

5.2  Design  Data.  No  hydrological  or  hydraulic  design  data  were  disclosed. 

5.3  Experience  Data.  No  experience  data  were  disclosed.  Maximum  flood  flows 
or  elevations  are  la  known.  However,  it  is  known  that  the  "Flood  of  1938"  washed 
out  a  stone  wing  wall  at  the  right  abutment,  which  was  replaced  late  the  same 
year  with  the  concrete  spillway. 

5.4  Test  Flood  Analysis.  Due  to  the  absence  of  detailed  design  and  operational 
information,  the  hydrologic  evaluation  was  performed  utilizing  data  gathered  during 
field  inspection,  watershed  size  and  an  estimated  test  flood  equal  to  one-half  the 
Probable  Maximum  Flood  (1/2  PMF)  as  determined  with  the  "rolling"  curve  from 
the  Corps  of  Engineers  guide  curves.  For  a  dam  of  small  size  and  high  hazard  the 
test  flood  ranges  from  one-half  the  Probable  Maximum  Flood  (1/2  PMF)  to  the 
full  Probable  Maximum  Flood  (PMF).  The  1/2  PMF  was  selected  for  this  analysis 
since  the  Noone  Mills  Dam  falls  on  the  lower  end  of  the  small  size  range.  The 
rolling  curve  was  used  to  estimate  the  maximum  probable  flood  peak  flow  rate 
since  it  is  representative  of  the  type  of  topography  found  in  much  of  the  drainage 
basin,  and  also  since  it  represents  a  balance  between  the  mountainous  portions  of 
the  basin  and  the  areas  with  numerous  lakes  and  ponds. 

Based  on  a  maximum  probable  flood  peak  flow  rate  of  1,075  cfs  per  square  mile 
and  on  a  drainage  area  of  71  square  miles,  the  test  flood  inflow  was  estimated 
to  be  38,200  cfs.  The  test  flood  was  routed  through  the  reservoir  in  accordance 
with  the  Corps  of  Engineers  procedure  for  Estimating  Effect  of  Surcharge  Storage 
on  Maximum  Probable  Discharge.  The  pond  water  surface  was  assumed  to  be  at 
Elev.  754.0  prior  to  the  flood  routing.  The  routed  test  flood  outflow  was  estimated 


to  be  37,600  cfs.  This  analysis  indicated  that  the  dam  crest  would  be  overtopped 
by  6.7  feet.  The  maximum  spillway  capacity  (assuming  that  the  sluice  gate  is 
closed  and  the  flashboards  are  in  place)  with  the  water  level  at  the  'dam  crest 
was  estimated  to  be  2,200  cfs,  which  is  only  about  6  percent  of  the  routed  test 
flood  outflow.  The  capacity  of  the  spillway  and  overflow  section  combined  with 
the  water  level  at  the  dam  crest  was  estimated  to  be  7,400  cfs,  which  is  only 
about  20  percent  of  the  routed  test  flood  outflow. 

5.5  Dam  Failure  Analysis.  The  impact  of  dam  failure  was  assessed  utilizing  the 
"Rule  of  Thu  mb"  Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs 
published  by  the  Corps  of  Engineers.  The  analysis  covered  a  reach  extending 
approximately  1.4  miles  downstream.  The  prefailure  discharge  with  the  water 
surface  at  the  dam  crest  is  significant,  so  prefailure  taOwater  conditions  were 
included  in  the  hydrologic  calculations  and  the  dam  failure  analysis  was  conducted 
with  the  water  surface  at  the  dam  crest.  Under  these  conditions,  it  was  determined 
that  the  routed  dam  failure  discharge  would  significantly  increase  the  hazard  over 
the  prefailure  discharge  tailwater.  Based  on  this  analysis,  Noone  Mills  Dam  has 
been  classified  as  a  high  hazard. 

Due  to  the  general  condition  of  the  stone  filled,  concrete  capped  overflow  section, 
it  was  determined  that  this  section  of  the  dam  represented  the  most  probable 
place  for  an  assumed  breach  to  occur.  Consequently,  a  total  of  102  feet  of  the 
dam,  equal  to  the  length  of  the  overflow  section,  was  breached  with  a  failure 
height  of  about  20  feet.  The  total  failure  discharge  was  estimated  to  be  19,100 
cfs,  which  included  a  discharge  of  15,700  cfs  through  the  breached  section  plus 
discharge  over  the  unfailed  portion  of  the  spillway.  The  spillway  discharge 
immediately  prior  to  failure  was  estimated  to  be  8,600  cfs. 

An  assumed  failure  of  the  Noone  Mills  Dam  with  the  water  surface  at  the  dam 
crest  (Elev.  760.3  feet)  would  increase  the  stage  along  the  immediate  downstream 
channel  to  about  12  feet,  more  than  3  feet  above  the  stage  of  the  prefailure 
tailwater.  This  would  result  in  a  water  depth  of  approximately  8  to  9  feet  above 
the  all  of  the  lower  floor  of  the  mill  building  located  adjacent  to  the  western 
side  of  the  downstream  channel,  and  reach  the  unbricked  portions  of  the  mill 

building  windows.  In  addition  to  this,  the  foundation  of  the  building  located 

immediately  downstream  from  the  left  abutment  of  the  dam  could  be  undermined, 
causing  extensive  damage  to  this  structure.  Approximately  one-half  mile 

downstream,  the  channel  cross-section  broadens  and  the  stage  would  be  reduced 
to  just  over  6  feet  which  is  only  about  a  one  foot  increase  in  stage  above  prefailure 
tailwater.  However,  as  the  channel  approaches  the  Route  101  bridge,  approximately 
1  mile  downstream,  it  has  a  lesser  slope  and  more  steeply  sloped  banks,  which 
present  a  smaller  cross-section  available  to  accommodate  the  discharge. 

Consequently,  the  stage  in  this  stretch  of  the  river  would  increase  to  more  than 
12  feet  in  order  to  pass  the  discharge,  which  is  more  than  2  feet  above  the  stage 
of  the  prefailure  tailwater.  The  prefailure  flow  would  reach  the  parking  lot  and 
approach  the  sill  of  the  shopping  center  buildings.  The  increase  in  stage  resulting 
from  the  failure  discharge  would  cause  water  to  rise  to  above  the  sill  of  the 
shopping  center  buildings  and  impact  light  industrial  buildings  located  near  the 
shopping  center.  The  potential  for  the  loss  of  more  than  a  few  lives  and  extensive 
economic  loss  would  exist. 


EVALUATION  OF  8TBUCTUKAL  8TABOJTT 


6.1  Visual  Observations 

The  visual  inspection  indicates  the  following  potential  structural  problems: 

(1)  A  one  cubic  yard  cavity  in  the  concrete  exposing  the  reinforcing  steel 
at  the  base  of  the  buttress  forming  the  right  training  wall  of  the 
overflow  section,  the  severe  spalling  of  the  downstream  face  of  this 
buttress,  and  the  severe  erosion  of  the  concrete  capped  buttresses  on 
the  downstream  face  of  the  overflow  section  exposing  the  rock  fill  are 
signs  of  serious  structural  problems  to  the  overflow  section.  It  is  possible 
that  the  overflow  section  could  fail  at  any  time. 

(2)  The  severe  erosion  at  ths  water  surface  of  the  10  inch  thick  concrete 
retaining  wall  that  parallels  the  mill  buildings  and  several  large  vertical 
cracks  in  this  wall  are  signs  of  ssrious  structural  and  stability  problems. 
This  wall  may  eventually  collapse,  which  would  probably  not  affect  the 
stability  of  the  dam,  but  may  affect  the  integrity  of  the  foundations 
of  the  mm  building  on  tills  side  of  the  reservoir. 

(3)  Leakage  through  cracks  in  the  left  and  right  embankment  walls,  major 
seepage  at  the  toe  of  the  left  embankment  wall  near  the  left  training 
wall,  and  severe  spalling  and  deterioration  of  the  concrete  on  the 
downstream  face  of  these  walls  are  all  signs  of  severe  structural 
problems.  Continued  seepage  could  accelerate  damege  and  deterioration 
of  these  walls  and  eventually  lead  to  failure  of  the  walls. 

(4)  Trees  and  vegetation  growing  in  or  near  cracks  in  the  concrete  at 
several  locations  on  the  dam  with  vis&le  seepage  could  cause  further 
propagation  of  these  cracks  and  further  deterioration  of  the  concrete. 

(5)  The  severe  leak  in  the  sluice  gate  with  a  large  amount  of  discharge 
and  the  inoperability  of  the  gate  lifting  mechanism  are  signs  of  consider¬ 
able  deterioration  of  the  gate.  It  is  possible  that  the  gate  could  fail 
at  any  time. 

(6)  The  leak  in  the  penstock  gate,  the  inoperability  of  the  gate  lifting 
mechanism,  and  the  considerable  spalling  of  the  concrete  intake  structure 
are  signs  of  considerable  deterioration  of  the  gate.  If  the  leakage  is 
not  corrected,  it  could  lead  to  further  deterioration  and  eventual  failure 
of  the  gate. 


(7)  Trees  growing  on  the  banks  of  the  river  near  the  dam  on  the  upstream 
end  downstream  side  end  brush  which  will  eventually  attain  tree-sise 
behind  the  retaining  well  that  parallels  the  mill  buildings  may  lead  to 
erosion  and  seepage  problems  if  a  tree  blows  over  and  pulls  out  its 
roots,  or  if  a  tree  dies  or  is  cut  and  its  roots  rot. 

6.2  Design  mid  Construction  Data 

No  information  regarding  the  original  design  or  construction  of  the  dam  was 
found,  although  it  is  known  that  the  early  structures  of  the  dam  were  built  in 
1631,  coinciding  with  the  construction  of  Noone  Mills. 

6J  Poet-Construction  Changes 

In  1923,  the  overflow  section  of  the  original  stone  dam  was  capped  with 
concrete  on  the  crest  and  downstream  face.  In  1936,  the  concrete  retainiiy  wall 
at  the  left  abutment  that  parallels  the  mill  buildings  was  constructed  after  a  flood 
washed  out  this  area.  The  flood  of  1938  washed  out  a  stone  wing  wall  at  the  right 
abutment.  It  was  replaced  late  in  the  same  year  with  the  present  concrete  spillway 
cast  on  ledge. 

It  is  not  known  when  the  sluice  gate  at  the  right  end  of  the  overflow  section  was 
buQt,  but  photographs  show  it  to  be  in  existence  by  1937.  It  is  also  not  known 
when  the  penstock  at  the  left  abutment  was  built.  Records  indicate  diet  power 
was  generated  as  early  as  1922,  and  the  waterwheel  and  part  of  the  penstock 
were  dismantled  and  abandoned  in  1961. 

6.4  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  2  and,  in  accordance  with  the  Phase  I 
guidelines,  does  not  warrant  seismic  analysis. 


AMUSEMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Apessment 


a.  Condition.  The  visual  examination  indicates  that  Noone  Mills  Dam  is 
in  poor  condition.  The  major  concerns  with  respect  to  the  integrity  of  the  dam 
are: 


(1)  The  one  cubic  yard  cavity  in  the  concrete  exposing  the  reinforcing 
steel  at  the  base  of  the  buttress  forming  the  right  training  wall 
of  the  overflow  section  and  the  severe  spalling  of  the  downstream 
face  of  this  buttress. 

(2)  The  severe  erosion  of  the  concrete  capped  buttresses  on  the 
downstream  face  of  the  overflow  section  exposing  the  rock  fill. 

(3)  The  severe  erosion  at  the  water  surface  of  the  10  inch  thick 
concrete  retaining  wall  that  parallels  the  mill  buildings  and  the 
several  large  vertical  cracks  in  this  wall. 

(4)  Leakage  through  cracks  in  the  left  embankment  wall,  major  seepage 
at  the  toe  of  the  left  embankment  wall  near  the  left  training 
wall,  and  the  severe  spalling  and  deterioration  of  the  concrete  on 
the  downstream  face  of  this  wall. 

(5)  Leakage  through  a  crack  in  the  right  embankment  wall  and  the 
severe  spalling  and  deterioration  of  the  concrete  on  the  downstream 
face  of  this  wall  at  the  lower  elevations. 

(6)  Trees  and  vegetation  growing  in  or  near  cracks  in  the  concrete 
at  several  locations  on  the  dam. 

(7)  The  severe  leak  in  the  sluice  gate  and  the  inoperability  of  the 
gate  lifting  mechanism. 

(8)  The  leak  in  the  penstock  gate,  the  inoperability  of  the  gate  lifting 
mechanism,  and  the  considerable  spalling  of  the  concrete  intake 
structure. 

(9)  Trees  growing  on  the  banks  of  the  river  near  the  dam  on  the 
upstream  and  downstream  side  and  brush  which  will  eventually 
attain  tree-size  behind  the  retaining  wall  that  parallels  the  mill 
buildings. 


(10)  Inadequacy  of  the  spillway  and  overflow  section  to  pass  the  test 
flood. 


b.  Adequacy  at  Information.  Tha  information  available  from  the  viaual 
inspection  is  adequate  to  identify  the  problems  that  are  listed  in  7.2.  These 
problems  will  require  the  attention  of  a  qualified  refistered  professional  enfineer 
who  will  have  to  make  additional  enfineer  inf  studies  to  desifn  or  specify  remedial 
measures.  No  additional  information  is  needed  for  the  purpose  of  this  Phase  I 
investifation. 

e.  Urgency,  The  owner  should  implement  the  recommendations  in  7.2  and 
7.2  within  one  year  after  receipt  of  this  Phase  I  report. 

7.2  Recommendations.  The  reservoir  should  be  lowered  enoufh  to  permit  an 
inspection  or  the  dare  end  spillway  masonry  and  concrete  structures. 

The  owner  should  retain  a  registered  professional  engineer  qualified  in  the 
design  and  construction  of  dams  tot 

(1)  Investigate  Urn  one  cubic  yard  cavity  in  the  concrete  exposing  the 
reinforcing  steel  at  the  base  of  the  buttress  forming  the  right 
training  wall  of  the  overflow  section  md  the  severe  spalling  of 
the  downstream  face  of  this  buttress,  and  design  remedial  manures 
as  needed. 

(2)  Investigate  die  severe  erosion  of  the  concrete  capped  buttresses 
on  the  downstream  face  of  the  overflow  section  exposing  the  rock 
fill  and  design  remedial  measures  as  needed. 

(3)  Investigate  the  severe  erosion  at  the  water  surface  of  the  10  inch 
thick  concrete  retaining  wall  that  parallels  the  mill  buildings  and 
the  several  large  vertical  macks  in  this  wall,  and  design  remedial 
measures  as  needed. 

(4)  Investigate  the  leakage  through  cracks  in  the  left  embankment 
wall,  major  seepage  at  the  toe  of  the  left  embankment  wall  near 
the  left  training  wall,  and  the  severe  spalling  and  deterioration 
of  the  concrete  on  the  downstream  face  of  this  wall,  and  design 
remedial  measures  as  needed. 

(5)  Investigate  the  leakage  through  a  crack  in  the  right  embankment 
wall  and  the  severe  spalling  and  deterioration  of  the  concrete  on 
the  downstream  face  of  this  wall  at  the  lower  elevations,  and 
design  remedial  measures  as  needed. 

(6)  Investigate  the  severe  leak  in  the  sluice  gate  and  the  inoperability 
of  the  gate  lifting  mechanism,  and  design  remedial  measures  as 
needed. 


(7)  Investigate  the  leak  in  the  penstock  gate,  the  inoperability  of  the 
gate  lifting  mechanism,  and  the  considerable  spalling  of  the  con¬ 
crete  intake  structure,  and  design  remedial  measures  as  needed. 

(8)  Inspect  the  dam  and  spillway  and  the  10-inch  concrete  retaining 
wall  on  the  left  side  of  the  reservoir  that  parallels  the  mill 
buildings  when  the  reservoir  is  lowered. 

(9)  Do  a  detailed  hydrologic-hydraulic  investigation  to  assess  further 
the  potential  for  overtopping  the  dam,  the  adequacy  of  the  spillway 
to  pass  the  test  flood,  and  the  need  for  and  means  to  increase 
project  discharge  capacity. 

The  owner  should  carry  out  the  recommendations  made  by  the  engineer. 

7.3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  The  owner  should: 

(1)  Remove  overhanging  trees  near  the  approach  channel  to  the  spill¬ 
way  and  at  the  discharge  channel  downstream  of  both  the  overflow 
section  and  the  spillway. 

(2)  Remove  trees  near  the  base  of  the  sluice  gate  outlet  structure. 

(3)  Remove  the  debris  and  trees  at  the  spillway  crest  and  in  the 
discharge  channels. 

(4)  Remove  the  large  pine  tree  and  brush  growing  behind  the  10-inch 
retaining  wall  that  parallels  the  mill  building. 

(5)  Establish  a  regular  operation  and  maintenance  program. 

(6)  Engage  a  registered  professional  engineer  qualified  in  the  design 
and  construction  of  dams  to  make  a  comprehensive  technical 
inspection  of  the  dam  once  every  year  after  the  recommendations 
made  in  7.2  have  been  carried  out. 

(7)  Establish  a  surveillance  program  for  use  during  and  immediately 
after  heavy  rainfall,  and  also  a  warning  program  to  follow  in  case 
of  emergency  conditions. 

7.4  Alternatives 


There  are  no  practical  alternatives  to  the  recommendations  of  Section  7.2 
and  7.3. 
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INSPECTION  CHECK  LIST 
PAHTY  ORGANIZATION 


PROJECT:  Noone  Mills  Dam,  NH 


PARTY: 

1.  Robert  Durfee,  SEA 

9  Bruce  Pierstor££,  SEA 


Philip  Ricardi/  SEA 


Philip  Upton,  SEA 


Karl  Dalenberg,  GEI 


DATE:  December  11,  1979 

TIME:  1:00  P.M. _ 

WEATHER:  Sunny,  warm 

W.S.  ELEV.754.C.S.  742.3DN.S. 
(NdVD) 

6.  Kenneth  Stern,  NHWRB _ 

^  Richard  DeBold,  NHWRB 

g  Ronald  Hirschfeld,  (GEI) 2/29/80 

9.  _ 

10. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


PROJECT  FEATURE 

Structural  stability _ 

Hvdrology/hvdraulics _ 

Soils  and  geology _ 


INSPECTED  BY  REMARKS 

R.  Durfee/P.  Upton _ 

B.  Plerstorff/P.  Ricardi _ 

R.  Hirschfeld/K.  Dalenberg _ 


INSPECTION  CHECK  LIST 


PROJECT:  Noone  Mills  Dam,  NH 

DATE:  December  11,  1979 

PROJECT  FEATURE:  Dam  Embankment 

NAME: 

DISCIPLINE: 

NAME: 

AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

754.0 

Current  Pool  Elevation 

754.3 

Maximum  Impoundment  to  Date 

Unknown 

Surface  Cracks 

Numerous  throughout  structure 

Pavement  Condition 

No  pavement 

Movement  or  Settlement  of  Crest 

None  observed 

Lateral  Movement 

None  observed 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Good 

Condition  At  Abutment  and  at 

Concrete  Structures 

Poor  -  concrete  severely  deteriorated  at 
numerous  locations 

Indications  of  Movement  of  Structural 

Items  on  Slopes 

None  observed 

Trespassing  on  Slopes 

None  observed 

Vegetation  on  Slopes 

Numerous  locations  of  vegetation  growing  out 
of  cracks  in  concrete 

Sloughing  or  Erosion  of  Slopes  or  Abutments 

None  observed 

Rock  Slope  Protection  -  Riprap  Failures 

Not  applicable 

Unusual  Movement  or  Cracking 
at  or  near  Toe 

Several  locations  of  cracking  at  downstream 
toe 

Unusual  Embankment  or  Downstream  Seepage 

Several  locations  of  seepage  through  cracks 
in  concrete 

Piping  or  Boils 

None  observed 

Foundation  Drainage  Features 

None 

Toe  Drains 

None 

Instrumentation  System 

None 

INSPECTION  CHECK  LIST 


PROJECT*.  Noons  Mills  Dam.  NH 

DATE:  December  11,  1979 

PROJECT  FEATURE:  Dike  Embankment 

NAME: 

DISCIPLINE: 

NAME: 

-  _ _ _ _ _ _ _ j 

AREA  EVALUATED 

CONDITIONS 

DIKE  EMBANKMENT 

No  dike 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 

Concrete  Structures 

.  Indications  of  Movement  of  Structural 

Items  on  Slopes 

Trespassing  on  Slopes 

Vegetation  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or  Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or  Downstream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  System 

INSPECTION 

CHECK  LIST 

PROJECT:  Noone  Mills  Dam,  NH 

DATE*  December  11,  1979 

PROJECT  FEATURE:  Intake  Channel 

NAME: 

DISCIPLINE: 

NAME: 

AREA  EVALUATED 

SLUICE  CONDITIONS 

GATE  PENSTOCK 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

4.0  x  4.5  foot  sluice 
gate  opening;  gate 
closed  and  abandoned 

5.5  foot  diameter 
Penstock;  Penstock 
gate  closed  and 
abandoned 

a.  Approach  Channel 

Slope  Conditions 

No  slopes  observable 

Left  side  of  channel 
is  concrete  retaining 
wall 

Bottom  Conditions 

Under  water,  not 
observable 

Under  water,  not 
observable 

Rock  Slides  or  Falls 

None  observable 

None  observable 

Log  Boom 

None 

Bar  screening  heavily 
rusted 

.  Debris 

None  observed 

None  observed 

Condition  of  Concrete  Lining 

Under  water,  not 
observable 

Under  water,  not 
observable 

Drains  or  Weep  Holes 

None  observed 

None  observed 

b.  Intake  Structure 

Condition  of  Concrete 

Under  water,  not 
observable 

Considerable  spalling 
above  water  surface 
elevation 

Stop  Logs  and  Slots 


None 


None 


INSPECTION  CHECK  LIST 


PROJECT:  Noone  Mills  Dam,  NH  DATE:  December  11,  1979 

PROJECT  FEATURE:  Control  Tower _  NAME:  _ 

DISCIPLINE:  NAME: 


AREA  EVALUATED 

SLUICE  CONDITIONS 

GATE  PENSTOCK 

OUTLET  WORKS  -  CONTROL  TOWER 

Control  works  located 

Control  works located 

a. 

Concrete  and  Structural 

on  top  of  concrete  dam 
embankment 

on  top  of  penstock 
intake  structure 

General  Condition 

Very  poor 

Very  poor 

Condition  of  Joints 

None 

None 

Spalling 

Minor  spalling  at  top 
of  embankment  wall 

Several  locations  of 
severe  spalling 

Visible  Reinforcing 

None 

None 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Staining  of  concrete 
below  operating 
mechanism 

None  observed 

Staining  of  concrete 
below  operating 
mechanism 

None  observed 

Joint  Alignment 

Good 

Good 

Unusual  Seepage  or  Leaks  in 

Gate  Chamber 

Severe  leak  through 
sluice  gate 

Minor  leak  through 
penstock  gate 

Cracks 

Minor 

Minor 

b. 

Rusting  or  Corrosion  of  Steel 

Mechanical  and  Electrical 

Operating  mechanism 
heavily  rusted  and 
inoperable 

Operating  mechanism 
heavily  rusted  and 
inoperable 

Air  Vents 

None 

Vent  through  penstock 
conduit 

Float  Wells 

None 

None 

Crane  Hoist 

None 

None 

Elevator 

None 

None 

Hydraulic  System 

None 

None 

Service  Gates 

Closed  and  inoperable: 
severe  leakage 

Closed  and  inoperable: 
minor  leakage 

Emergency  Gates 

See  service  gates 

See  service  gates 

Lightning  Protection  System 

None 

None 

Emergency  Power  System 

None 

None 

Wiring  and  Lighting  System 
in  Gate  Chamber 

None 

None 

INSPECTION  CHECK  LIST 


PROJECT:  Noone  Mills  Dam,  NH 

DATE: 

December  11,  1979 

PROJECT  FEATURE:  Transition  and  conduit  NAME: 

DISCIPLINE: 

NAME: 

AREA  EVALUATED 

SLUICE 

GATE 

CONDITIONS 

PENSTOCK 

OUTLET  WORKS  -  TRANSITION 

AND  CONDUIT 

No  transition 
conduit 

and 

5.5  foot  diameter 
riveted  steel  plate 
Penstock  conduit 

General  Condition  of  Concrete 

Rust  or  Staining  on  Concrete 

Severe  rusting  of  5.5 
foot  diameter  conduit 

Spalling 

Not  applicable 

Erosion  or  Cavitation 

Bottom  of  Penstock 
conduit  eroded  away  at 
several  locations 

Cracking 

Not  applicable 

Alignment  of  Monoliths 

Not  applicable 

Alignment  of  Joints 

Several  joints  split 
open 

Numbering  of  Monoliths 


Not  applicable 


INSPECTION  CHECK  LEST 


PROJECT:  Noone  Mills  Dan,  NH  DATE:  December  11,  1979 

PROJECT  FEATURE:  atcuCLtJUm _  NAME:  _ 

DISCIPLINE:  _  NAME:  _ 


AREA  EVALUATED  SLUICE  CONDITIONS 


GATE _ PENSTOCK 


OUTLET  WORKS  -  OUTLET  STRUCTURE 

Penstock  abandoned. 

AND  OUTLET  CHANNEL 

.  Several  sections  of 
conduit  removed.  No 
outlet  provided 

General  Condition  of  Concrete 

Very  poor  on  down¬ 
stream  face  of  concrete. 

Rust  or  Staining 

None  observed 

Spalling 

Severe  spalling  at 
lower  elevations 

Erosion  or  Cavitation 

Severe  erosion  at 
lower  elevation 

Visible  Reinforcing 

None 

Any  Seepage  or  Efflorescence 

Severe  leakage  through 

gate 

•  Condition  at  Joints 

Not  applicable 

Drain  holes 

None 

Channel 

Bottom  of  channel  is 
bedrock. 

Loose  Rock  or  Trees  Overhanging 

Several  trees  up  to  5-6 

Channel 

in.  and  occasional  loose 
blocks  on  right  side- 

Condition  of  Discharge  Channel 

Some  loose  blocks  at 
junction  of  channel 
with  main  discharge 
channel 

INSPECTION  CHECK  LBT 


PROJECT*  Mills  Dam,  NH 

DATE:  December  11,  1979 

PROJECT  FEATURE;  Spillway  (fair 

NAME: 

DISCIPLINE: 

NAME: 

AREA  EVALUATED 

CONDITIONS  overflow 
SPILLWAY  SECTION 

»i»k  *  a  a  ftw  a  aga  ■ "  *  ■  mmm 

a.  Approach  Channel 

General  Conditions 

Some  debris  hung  up  on 
stoplogs  at  center. 
Channel  below  water, 
not  observable. 

Below  water,  not 
observable 

Loose  Rock  Overhanging  Channel 

Rocks  on  right  side 
appear  stable 

None 

Trees  Overhanging  Channel 

Several  trees  up  to  4-5 
in.  on  right  side  of 
channel 

None 

Floor  of  Approach  Channel 

Under  water,  not 
observable 

Under  water,  not 
observable 

b.  Heir  and  Training  Nalls 

General  Condition  of  Concrete 

Good 

Very  poor 

Rust  or  Staining 

None  observed 

None 

Spalling 

None  observed 

Severe  throughout 
overflow  section 

Any  Visible  Reinforcing 

None  observed 

Large  cavity  in  con 
crete  exposing  re¬ 
bar  at  toe  of  right 
training  wall 

Any  Seepage  of  Efflorescence 

Drain  Holes 

None  observed 

Not  observable 

Severe  leaks 

throughout  overflow 
section. 

Not  observable 

c.  Discharge  channel 

General  Condition 

Fair,  several 
obstacles  present 

Same 

Loose  Rock  Overhanging  Channel 

Sene  loose  blocks  on 
right  abutment  just 
downstream  of  crest 

None 

Trees  Overhanging  Channel 

Trees  line  both  sides 
of  channel  beginning 
at  edge  of  water 

Same 

Floor  of  Channel 

Bedrock  bottom 

Same 

Other  Obstructions 

Loose  blocks  and  one 
large  mass  of  concrste 

4 ' x8 ' x2 '  in  bottom  of 
channel. 

Some  loose  blocks, 

1-2  in.  trees  in 
channel  floor. 

INSPECTION  CHECK  LBT 


PROJECT: 


Mill*  Don,  m 


PROJECT  FEATURE:  Sarvica  Bridge 

DISCIPLINE: 


AREA  EVALUATED 


OUTLET  WORKS  -  SERVICE  BRIDGE 


a.  Super  Structure 
Bearings 


Anchor  Bolts 


Bridge  Seat 


Longitudinal  Members 


Under  Side  of  Deck 
Secondary  Bracing 


Deck 


Drainage  System 
Railings 

Expansion  Joints 
Paint 


b.  Abutment  &  Piers 


General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


DATE:  December  11,  1979 

NAME: 


NAME: 


Service  bridge  (walkway)  located  over  spill¬ 
way  weir 


Longitudinal  members  embedded  in  concrete 

No  anchor  bolts.  Longitudinal  members 
embedded  in  concrete. 

Spalling  of  concrete  embedment  around  longi¬ 
tudinal  members  at  right  end  of  walkway 

Two  10-inch  deep  steel  I  beams,  covered  with 
rust 

Longitudinal  members  rusted 


Wood  planks,  several  rotted  and  missing 


Railing  rusted  and  wobbly 


No  paint.  Ail  steel  members  covered  with 
rust. 


Good 


Good 

Footpath,  clear  and  open 
Good 


AVAILABLE  ENGINEERING  DATA 


A  sketch  dated  1939  showing  "as-built"  detail  of  plan  and  section 
for  reconstruction  of  the  Noone  Mills  Dam  is  available  at  the 
New  Hampshire  Water  Resources  Board,  37  Pleasant  Street,  Concord, 
New  Hampshire  03301. 

It  should  be  noted  that  the  field  investigation  indicated  that 
the  external  features  of  the  Noone  Mills  Dam  generally  agree  with 
those  shown  on  the  "as-built"  sketch,  although  the  dimensions 
given  in  this  sketch  are  totally  inaccurate. 


0tat*  ni  $?amjisl|irp 

WATER  RESOURCES  BOARD 

37  Pleasant  Street 

Concord,  N.H.  03301  t«ls*hon«  s?«-34oe 


December  20,  1979 


Mr.  Timothy  Brown,  Manager 
Noone  Mills 

Peterborough,  New  Hampshire  03458 
Subject:  Dam  No.  191.02 
Dear  Mr.  Brown: 

On  Decesfcer  11,  1979  an  engineer  from  our  office  accompanied  the  inspection  team 
from  SEA  Consultants  which  was  hired  by  the  Corps  of  Engineers  to  inspect  your 
dam.  No.  191.02. 

Although  formal  action  by  the  Board  on  this  matter  will  not  be  taken  until  re¬ 
ceipt  of  the  final  report  we  thought  you  would  be  interested  in  the  preliminary 
findings.  A  copy  of  our  engineer's  memo  is  enclosed  for  your  information. 

One  item  which  you  may  wish  to  direct  ixmediate  attention  to  is  the  condition  of 
the  walkway  over  the  right  spillway.  This  structure  is  in  very  poor  condition. 
Since  your  personal  liability  is  at  stake  should  someone  be  hurt,  it  would  be  in 
your  best  Interest  to  either  repair  the  catwalk,  clearly  post  the  area  against 
trespassing,  or  block  the  area  to  access  by  the  general  public. 

We  will  be  in  contact  with  you  at  some  future  data. 

If  you  have  any  questions  please  contact  us  at  your  convenience. 

Sincerely, 


GMM:KS:paf 

Enc. 


Jbi 

George  l|T McGee,  Sr., 

Chairman 
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i  tvr  pare  or  die 


Date:  December  12,  1979 


To:  Vernon  A.  Knowlton, 

Chief  Engineer 

From:  Ken  Stern, 

Water  Resources  Engineer 

Subject:  Corps  Inspection  of  Noone  Mills  Dam,  No.  191.02,  Peterborough 


On  December  11,  1979  I  accompanied  the  Inspection  team  from  SEA  consultants. 
This  Is  a  stone  and  concrete  dam  with  a  sloping  upstream  timber  face.  The 
mg mum  height  of  the  spillway  is  about  12  ft.  The  dam  is  located  on  the 
Contoocook  River  about  a  mile  upstream  of  Peterborough.  The  pond  is  relatively 
small  with  portions  greatly  silted  in.  The  dam  is  in  POOR  condition,  the  con¬ 
crete  is  extremely  deteriorated.  The  locations  of  major  concrete  deterioration 
are  as  follows: 

1-  LEFT  ABUTMENT 

a-  Major  deterioration  at  the  end  of  the  spillway  crest. 

b-  Major  deterioration  and  two  leaks  (lOgpm  +  each)  at  toe 

of  abutment  near  spillway. 

c-  Crack  and  spalling  on  downstream  side  between  spillway 
and  penstock  leaking  less  than  lgpm. 

d-  Severe  spalling  on  downstream  side  at  penstock. 

e-  Undercutting  of  upstream  face  just  below  waterline. 

f-  Crack  in  parapet  wall  directly  over  penstock. 


LONG  LEFT  PARAPET  WALL 


Spalling  along  the  waterline  almost  the  entire  length. 
Severe  at  some  locations. 

Numerous  cracks,  one  of  which  is  displaced  about  1/2  inch. 
Large  pine  tree  growing  adjacent  to  the  wall. 

Abundant  bush  growth  along  wall. 

SPILLWAY 


The  downstream  buttresses  have  lost  their  protective  con¬ 
crete  covering. 

Upstream  wooden  face  appears  deteriorated  but  could  not  be 
thoroughly  Inspected. 


MEMO 


Page  Two 


Date:  December  12,  1979 

To:  Vernon  A.  Knowlton, 

Chief  Engineer 

Subject:  Noone  Mills  Dam  Inspection  (continued) 


4-  BIGHT  ABUTMENT 

a -  At  the  toe  next  to  the  spillway  there  is  a  cavity  large 

enough  for  a  person  to  fit  in  (see  photograph) . 

b-  Severe  spalling  and  cavitation  at  waste  gate.  Major  leak 
(lcfs  +)  around  right  side  of  gate. 

c-  Minor  seeps  oozing  through  concrete. 

5-  EMERGENCY  SPILLWAY  (Flashboard  Spillway) 

This  spillway  was  constructed  in  the  area  washed  out  by  the  1938  flood.  It  appears 
to  be  in*  good  condition. 

a-  Substantial  debris  has  collected  on  the  flashboards. 

b-  It  appears  that  one  board  across  the  top  may  be  missing. 

c-  The  catwalk  is  missing  many  planks  and  the  safety  rail  is 
wobbly. 

BOTH  THE  PENSTOCK  AND  WASTE  GATES  APPEAR  INOPERABLE  DUE  TO  ROTTEN  STEMS. 

From  records  of  the  flood  of  1938,  the  failure  of  the  dam  during  low  water  would 
probably  result  in  flow  within  the  banks.  During  a  major  flood,  the  loss  of  the 
dam  would  Increase  the  flood  slightly  for  a  short  period. 

I  believe  any  action  on  this  dam  can  wait  until  receipt  of  the  Corps'  report. 

It  was  my  impression  that  a  senior  engineer  was  not  present.  Those  in  attendance 
were  from  SEA:  Bob  Durfee  (Party  Chief),  Bruce  Plerstoff,  Phil  Upton,  Phil 
Ricardl. 

From  GEI:  Karl  Dallenberg. 


KTS:paf 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


LOCATION 

Town  . P.&t.exb.QIja... 


County 


STATE  NO. 

....Hlllaboxxx — 


-^1 


Stream  ....jC.Qn.taaaaok,..R* 


Basin-Primary  .... JJarx  i  mack. _ :  Secondary  «...C.Q2LtaQaaQK..B*~..! _ _ 

Local  Name  fcL...gxxoajBfl...Dajn . 1 . . . n . . . . . . . 

Coordinates — Lat . .42f!.SQ.!.„.4...96QQ . . . :  Long . 7.2f!..Q. -...10.3.0.0. _ 

GENERAL  DATA  “  / 

Drainage  area:  Controlled - - - .Sq.  Mi.:  Uncontrolled - Sq.  Mi.:  TotaL.fi!?* SLJjSq.  ML 

Overall  length  of  dam  ....3.3.6........ft. :  Date  of  Construction 

Height:  Stream  bed  to  highest  elev _ T....Z... _ ft.:  Max.  Structure _ ....X. _ _ _ _ ft. 

Cost — Dam  ........ 

DESCRIPTION 
Waste  Gates 

Type  . 

Number _ 1.. 


.... _ _ _ _ _ :  Reservoir  . . . 

Concrete  wing  wall  left  banJaTe&ter  1938  flood  / 


Size _ A.../.. _ ft.  high  x  . . .4. 


Elevation  Invert _ _ _ _ _ :  Total  Area 

Hoist  _ .... _ 


.16.. 


....  ft.  wide 
. sq.  ft. 


Waste  Gates  Conduit 

Number  ........ - .............. _ ....:  Materials 


Size 


..ft.:  Length - - - it.:  Area 


sq.  ft. 


Embankment 

Type  . «.QIXGr.fit.e...wall..™. 


. . . 


Height — Max . . . . .  ft.:  Min.  _ 

Top — Width  — - - ..... - ... - - - - - :  Elev.  . . 


...  ft. 
,..  ft 


Slopes — Upstream  . . . .  on . . :  Downstream _ ... 

Length — Right  of  Spillway  ...,3iQ.Q.....x: _ :  Left  of  Spillway  ... 

Spillway 


IMMMM  OH  »N 


Materials  of  Construction  _ ..Q.QnC.X.e.t.e.. 


v/ 


Length-Total  ..«^t»  •  ^^et  . . . . .  - -  ft. 

Height  of  permanent  section^*— -B^ax.  .....  .......  ft . .  Min.  .......IQ.... . . . . . . . . .  ft. 

Flashboards — Type  ...&J8I8 Q.3T.a.ble — L . . . :  Height . . . ft 

Elevation — Permanent  Crest _ _ _ _ _ :  Top  of  Flashboard 

Flood  Capacity  ........52QQ.............'...........  cfs. : . .7.5*5. . . .  cfs/sq.  mi. 

Abutments 

Materials :  - MaflA...C.Q£SXfi$.ft . . . . ... 

Freeboaru :  Max . . ft. :  Min . i.S.!....L«Jl. . . . .  ft. 

Headworks  to  Power  Devel. — (See  “Data  on  Power  Development”) 

OWNER  . . Peterboro  HH . 

REMARKS  Leift  bank  washed  out  Sept.  1938,  wing  wall  at  left  bank  built 
April  1939  "  '  '  ' 


I.MHt.MMMl.MMIM* 


Tabulation  By 

BiHilSS* 


.fi*F*C*... 


.  Date 
B-ll 


,.Apri.i....gg.p.»j;g3g. — 


.V.V.y/.vv -I-'-l-'. 


.-*1 


•V..V 
-.*.%■ 

I— 


*  *1~  1-  J*.  w1 


A  J 


Case  No.  C79.C 


TO;  Bichard  S.  Holmgren,  Chief  Engineer 
RE:  Dam  of  Jos.  Noone  &  Sons  in  Peterborough 

As  of  your  instructions  of  November  9»  I  visited 
the  superintendent  of  the  Noone  Hills  and  Mr.  Stevens,  Super¬ 
intendent  of  the  laf olla  Construction  Company  and  made  the 
following  changes: 

The  spill  section  on  the  south  side  of  the  dam 
was  lowered  to  give  a  4-  foot  freeboard  between  that  section 
and  the  crest  of  the  present  dam.  The  abutment  on  the  south 
side  was  raised  and  extended  about  4  feet  further  into  the 
bank  giving  a  longer  cutoff  wall.  This  should  adequately 
take  care  of  any  future  flood  flows.  The  section  will  be 

AW,D«c, 

a  very  good  section  is-  reinforced. 

I  again  visited  the  site  on  Friday  November  11  ^ 
when  they  were  starting  to  pour  cement.  The  ledge  was  well  * 
cleaned  of  old  shale  and  dowels  driven  in  every  three  feet 
to  a  depth  of  IE  inches  and  well  grouted  into  the  ledge. 

I  requested  that  the  old  section  where  adjacent  to  the  new 
be  well  chipped  and  the  ledge  was  well  scrubbed  before  cement 


B-12 


-  2  - 


was  poiired.  A  1  -  2  -  4  -  mix  was  used  which  is  a  standard 
23  day  3000  pound  test."  The  sand  and  aggregate  was  from  a 


State  tested  bank  and  I  believe  that  this  should  be  a.^very 
good  Job.  There  was  some  trouble  in  handling  water  but 


pul.'* 

Ur.  Gay  out  te  let  them  peur  down  the  mill  pond  which  helped. 
Sketches  will  be  mailed  later  by  Ur.  Stevens. 


Charles  D.  Colman 
Assistant  Engineer 


11/15/3^ 


Joseph  Noons  h  Sons  Company  Dam  -  Pet arbor o 

Contoocook  Rirer  Additional  section  taken  from  South  side 

Dam  No.  191.02 


Joseph  Noons  A  Sons  Company  Dam  -  Peterboro 
Closeup  view  shoving  flaahboards. 


November  2,  1938 


TfATER  CONTROL  COEHISSION 


STATE  OF  m:  HA1TCHIRE 


Jos.  Hoones  &  Sons  Co., 
Psterboro,  N.  H. 

-  ; 

RE:  Moons  s  Pan. 


Y*.  C. 


Concord.  New  Hampshire 

OctobJtec’y,  1938.:  /dfnfjg 


Jacobson 

... 

Holmgran 

- 

•• 

1  ‘Fitnfl  | 

1  TSeTio. 

c*  No.  tot  na 


Gentlemen: 


In  order  that  we  may  determine  the  magnitude  and  ex¬ 
tent  of  the  flood  of  September  21-24  just  passed,  vre  are  re¬ 
questing  the  various  dam  owners  in  the  State  to  supply  us  with 
the  following  information: 


1. 

2. 


T'as  this  dam  injured?  Ana.  Yea _ 

If  so,  to  what  extent?  Ans.^ank  on  east  end  of  jfaw 

65  feet . 


3.  Did  all  flashboards  Ans.  Tea 
go  out? 


4.  YJhat  was  the  maximum 
height  of  water  over 
the  permanent  crest 
of  spillway? 


Ans._  fl  feet .  3  Iwfthcn. 


5.  At  what  day  and  hour 

_ did  the  maximum  flood 

f  height  reach  your  dam? 


Ans».3ma.t.»  21  botvam  tro  pjifl 

•  -four  u.a.  ... - 


6.  Any  other  interesting  information  regarding  the  flood 
or  rain  fall  may  be  given  on  the  bach  of  this  sheet,  or  attach 
sheets. 


YTill  you  please  return  this  letter  with  as  much  in¬ 
formation  as  you  can  give  us  as  promptly  as  possible.  A  self- 
addressed  envelope  is  attached  hereto. 


CDC:GM3 

Enc. 


•  «.  *  b  ."  m 


Richard  S.  Holmgren 
Chief  Engineer 
B-16 
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HEIGHT-TOP  TO  BED  OP  STREAM-FT. 
OVERALL  LENGTH  OP  DAM-FT.2  3A  MOT! 
PERMANENT  CREST  ELEV.U.S  .775^ 
TAILV/ATER  ELEV.U  .S  .G  ,S  . 

SPILLY/AY  LENGTHS  -PT  .  Sz'lo~-//2'/*f7z>  - 
PLASHBOARDS-TYPE,HEtCBT"AB0VE-  flffiST 
WASTE  SATES -NO.  WIDTH  MAX. OPENING  D' 


MAX.  MIN. 

niElc-H'T  ABCVSTrest-FT.' 
LOCAL  GAGE 
“LOCAL  GAGE 

“FREEBOARD-FT  .  2S'Xr.  6.3J'££*r 


CONTOOCOOK  RIVER  IN  PETERBORO 
Joseph  Noone  &  Sons 
October  1^,1937 


Waste  Gate 


NOONE  MILLS  DAM 


Photo  No.  1  -  General  view  of  upstream  channel  from  dam. 


Photo  No.  2  -  General  view  of  dam  from  upstream  channel. 


Photo  No.  3  -  View  of  retaining  wall  on  upstream  face  of  left 
abutment. 


Photo  No.  4  -  View  of  penstock  intake  structure  from  upstream 
channel. 


Photo  No.  7‘-  Closeup  view  of  vegetation  and 
seepage  on  downstream  face  of 
penstock  intake  structure. 


:  70i 

iam 

wa 


3  -  Closeup  view  of  vegeta t 
and  seepage  on  downstre 
face  at  right  training 
of  overflow  section. 


APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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B.  Effect  of  surcharge  storage  on  max.  prob.  discharge 


1.  Pertinent  Data 

a.  Drainage,  area  =  I  5^u£M-e  n*d 2aS  _iaJC; 

b.  Characteristics  of  basin  - 

C.  Test  flood  -  L/Jis.  p1  £  S,  iwaJUL  ^  i  -j«.  A-ULrO-nih 

d.  Follow  Army  Corps'  procedure 


2.  STEP  1-  Determine  Peak  Inflow  0„.  f^om  Guide  Curve  — 
ojJLSL  ousjl  roVV^  Cj-~-x*4.  —  CLSSU^A. 

A«.V.a  Vs  q  \  r*  ■tie 

a.  the  maximum  probable  discharge  was  estimated  to 

be  cJrs  j  S «  fA.Jg. 

PMF  =  (\t0^S  <zM  k%  ^)C1'[‘{ 

=  T6  j  3  Z  s'  c^s 
l/2  ?MF  ^3  8,  300  c_-U 


3.  STEP  2 :  Determine  surcharge  height  to  pass  Qpp 
and  Qp2 


STOP. 


1> 


a . 


from  Figure  1  determine 

Qpi  =  3S}200c^ 


surcharge  height  to  pass 

^CLSSuAfl  IA)^<aJL  LO<tU—  SiVrWa.  1= 


■SurC-fYWr" 


=  %7.5' 


Y  <ip  £  \a4>’a  OOG-rtkS  —  *Q»i  b 

SUrc^O-r«fl.  Wcj^Vjf  —  \  ■ '0 


determine  volume  of  surcharge  STOP,  in  inches 

j. 

runoff 

A 

'  r'0'^  r  A\  I  At  Vot-  •  <\  CLiA-t  —  —  "  A  “  ° 

Oi  ^  ^,L>cT4^a  G^r<.A.  o  ^  ’IcrrK  -  °  ^ 

V’  3-  Or  ”r  *4“ 

3-  S-aA  t«- v.  aji  cl 


.trjJ  tv 


~xr*  — ^  cx.  aA  v->^- 

f 


^  o> •  * *-*•»  *  x^J- 

'^23  oll-o  _V  0  3) .  O  — ■*. 


A.  3^  "  ^  '«*"  -  -  4-1*/*- 


,vj 


pO.C  • 


-’3 
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ST0R-, 


STOR,  = 


STOR. 


Pace  3P 

.Date  ^  /4,;  9o 
Date  6  /  *9 

lAJi  CLs<SA.  "to 

"cia  yr^jj^sO.  o  4  1 —  -t-r  -4»r-  \j^su$: 

^aaTo  tUft.  "VO^sXO  fi-L.  jh> 


Volume  of  storage  (as  acre-inches) 
drainage  area 

[Ylsl)  ;  -^— i>  v(t.5  ly 

- C^T  M  o  0^.%/s^ .  M I  ^ 

o.  158 


c.  determine  Qp2 
4P2  "  QP1 


(> 


Qpo  =  Qpi  (1  - 


.^.5  . 

Qp,  =  (33  >Z 00  '-"V  ( 


) 


jUWL  ^.5"  «,** 


jJ-Lr.-J  */j  ?A\f 


_  Q.|g£h 
S.S  ) 


Qp2  =  31- }  C,QO  cJz> 


4,  STEP  3 :  Determine  surcharge  height  '.r.  i  il 
Qp2  and  then  Qp, 


a.  From  Figure  1  determine  surcharge  height  to  pass 


QP2 


=  3^  GOO 


_  f  a  1  _  zl  r  “i  'h ' 

2>'jrOULreSL  .£-<£jj0UC  UJ\\  ~  '  o 


c  • 

"Tut;  O'  T  31'-*.  flAlr.-L 


_  I 

— >  ^ 

—  T  W  — 


S' j r 


-  !3.5^.{ 


S'jr  V*-c2_  Ctr^JL  -Xt^-  T  G"4  .  O 
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Oi  o' 


O.  1^0  i^dVa-s 


Average  ST0R1  and  STOR^ 


STOR, 


STOR.  .  STOR. 

i  +  l 


STCR  A<i£. 


0.153  c*.  +■  0- 


STOR 


=  O.  I  S' 3  \->c>e-s 


d.  determine  Q 


Qp3  •  ("33,200  c.4)C  '  1.S"  ) 

Qpa  =  37,  6.00  dfs 

STEP  4 :  Determine  surcharge  height  for  Op3  and  STOR^ 
a.  from  Figure  1  surcharge  height  for  =  COO  C^S 

—  "T’Lp t.O 

~Top  A  Via  ~  ISd.C? 

-  12.5  - 

SurWiL  761.0  —  1-Zc^0r~ss 


determine  STOR. 


STOR. 


-  fef  ^0  4  6.  o  t  h) 
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Of  if-) 
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I.  Using  "Rule  of  Thumb"  Guidance  for  Estimating  Downstream  Dam  Failure 
Hydrographs  examine  impact  of  dam  failure 

1.  Pertinent  Data 

a.  Failure  occurs  when  reservoir  level  a  crest  of 
dam  -  elevation  =  '■f&O.  3 


A.  l 

1.  1 '  ~De.V£rw\tv%e.  reservoir  *VvYv\e.  <o>"t  ^ro*ilu<r« 

■prtrrw  'pr-CViCu-S  CcJlcS  ■  sWo^fl.  —  3  1 5"  ac_C/r«.  —  ■£+• 

2.  STEP  2 :  Determine  Peak  Failure  Outflow  Qpi 

_ _  3/2. 

QP1  =  <8/27)  Wb  >JT  Yq 

where:  W&  =  Breach  width  Cuse  40%  of  total  length) 

=  ^241  £<*0£o.4O^  |£>7.  ■£**{- 

(JLSE  IOZ  £ee+  C see  civ^tuis 

.  b')  -  C-Kv^o^dLs  4t>  le^h.  ovcy-tI**/- 

Y  =  Total^ei'ght  from  channel  bed  to  pool 

Q  ^  » 

level  at  failure  Ts?  -  460.3 

SV<a~WJl  cJ-  —  7  AO-  0 

^  20.  -^oTW 

qpi  =  (pfe~dt  1 02  £*.+)  £32.2)  (zo,zfl2 

Qpi  =  |5j  ^00 

\^.  "5 \v\CA.  bw-A-r-y.  OVfi^r  Ybe  LWwfcjjljA  'tO’cPr'V’U*'  d?T  d>Jl 

siei m&CMvt  cuLcL  "tVus  "Vo  4rV«-  ctvsc^weft 

0  v.. 

(_l  )  Orejki/t  jJv.dutV\  -VtJ  Ccrrft^^cTVssC  4©  iew«TV\  OT  C^c-<~'  -J-o 

S\’OCA  ”t"kvs  VS  Ciosa.  to  40%  Or  dUw^  lew*  "Fa 

1  ^  Si 

( Z ■)  T>\icko-<-«L  c^fj~r  6~zls~.  'ujOtA  'JOtJtft—  StA-i-Wa  ct 

'SJ  S’,  boo  c>&  .  X£  h'jJoWtu^  dU^ciuxrYi  ov-er 

(uj'Tu.  ed  ,)  -*-r*v*-  ^  600  074 

\jLjrJlJl  09.  iXi  po-ti/w  pr  5|6£DCiC**  ‘52lZ^CVs 

£ -foods. 

TwUl  QplCwwi\  =  1 5", Foods  +  3,  “tods  -  I  %  !00C^ 


SIEIA  CONSULTANTS  INC. 

■  NSINCIRS  /  PLAIMNIRI 


BOSTON  ,  MASS. 
0OCHSSTER,  N.H. 


Client  Army  Corps _  Job  M"  2*^. 4  —  7901  Page _ )  0*r  30 

Project  CVy™*  '>T)a.w _  Comptd.  By  ^WP _ Date  t/23/ 

Detail  Hydrologic  Calcs. _  Ck‘o.  by  Pate  7 /33 


3,  STEP  3  :  Prepare  stage-discharge.  curve  for  Reach  1 

a.  Pertinent  Data 

Cll  Reach  length  =  2,  &00  &cr 
(.21  Channel  slope  -  (3.00  44 
(.3).  Manning  n  =  0*05" 

C4l  Channel  shape  --Wpe?c»iL»_5 
C51  Base  width  22s.  -Wax 


b.  See  Figure  3  for  stage-discharge  curve 


A.  STEP  H- :  Estimate  Reach  Outflow 


a . 


Determine  stage  for  Qp^  =  !^}  100  C-"£s  from  Figure  3 


and  find  volume  in  reach 


Cl)  Stage  Cdepth  of  flow)  =  A.Ar  •Tce.-r  (jJcML  =  \3, 

O.'eouA  'Pr*  ■* 

Lse»-fc  x 

...  „  ,  .  -  ,  ,  .  ,  Across-sectional\ 

C2)  S^d2JU$  •  Creach  le'  ‘"h>  Wa  of  channe l) 


X-area  =  <0.S)  (4.4  f+)  (ZoS  ?,  +  -f-) 

=  \QZZ 

(  \n£3  C  2  LCO  Ct) 


Volume  =  V. 


42;  5  <e O  -V-v'/kc**. 


r 


Co  I.  I  -  vt-. 


V,  < 


IT  ••  reach  length  OK 


b.  Determine  Qp£(TRIAL) 


QP2  (TRIAL).  =  ^Pl 


QP2CTRIAL)  =  (  '>00  I 

0?2  trairtu  ~  15,400 


(&  I .  Q-4r&  -  V-V 

3'5  <XCrC-l  + 
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c.  Compute  V2  using  Qp2.(;TRIAL} 


From  Figure  3  determine  stage  for  Qpg (TRIAL) 


Stage  =  3.0  -fee*  £t6VQ_  SW-JL-  j  !.S 

<vkoYe  'pY-e.ftuU.e, 

X-area  =  CjD.5)  C's-Ot*)  (zos  £+  +•  Z^S 

-  6T-5 


V2  = 


^25  (2'^QO  £j_ 

'  ^3,540  Ir+'/oj**. 


V  =  ^0.  3  CLOre-  £4- 

2 

vU/.J  'T-.-a  ^A.  Qi.-f^ 


Average  and  V2  and  compute  Qp2 

V1  +  V2 
Cl)  Vavg  =  -±-j — - 


61. 1  gLfrc-f*  *•  402^5^ 

V3N3  -  —  2 


Vavg 


=  5*0.  7-  iSLc^e  - 


cn  qP2  .  Qp ,  (i  -  sags) 

0p2  »  OV00  C  ' 


QP2  «  I6»J  OOO  C--Cs 


D-ll 
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STEP  3  :  Prepare  stage-discharge.  curve  for  Reach 


2. 


a.  Pertinent  Data 

Cll 

Reach  length  -  \>^00  -Cee^ 

'  '  (.2) 

Channel  slope  -  0.00  44 

(.3) 

Manning  n  =  0.05T 

C41 

Channel  shape  -  4r^e,AdU4L 

C51 

Base  width  SO 

b.  See 

Figure  3  for  stage-discharge 

STEP  4  : 

Estimate  Reach  Outflow 

a. 


Determine  stage  for  Qp2  =  IfcjOOO  from  Figure  3 

and  find  volume  in  reach 


(.1)  k'  Stage  Cdepth  of  flow)  s  1.5  C.ToK&  (o A  -+ 

0JoO\K.  'pre.^culwrt  JSVajjA. 

C2)  Volume  in  reach  =  Creach  ler^th)  fcross-sectional\ 

Varea  of  channel; 

X-area  =  (O.S^I.S  (+)(jlSO  U  +  <MS  £•") 

«  f2T-l 


(  \?i  i  CA  (  \A0Q 

Volume  =  V,  =  ^  X  <Vv/ — 

=  55:  4  clxl-  £+- 


V,  < 


1  y  reach  length  OK 


b.  Determine  QP3CTRIAL) 


^PTCTRIAL)  =  ^ 


.(>-  V) 

QP3CTRIAL)  =  (^■L)0CC  C.1*)  0 


of.  A 

2  I  b  ) 


T2-ZZ. 
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C.  3> 

\  4  STEP  3  :  Prepare  stage-discharge  curve  for  Reach  1 

a.  Pertinent  Data 

Cll  Reach  length  -  iOOO  -Cen_t" 

""(.21  Channel  slope  -  0«00|(o 
(.31  Manning  n  =  0 .05 
C41  Channel  shape  - 
C51  Base  width  ss.  (,QQ  £«*Jc 

b.  See  Figure  3  for  stage-discharge  curve 
2.  STEP  H’  :  Estimate  Reach  Outflow 


a.  Determine  stage  for  Qp^  =  I3j  from  Figure  3 

:  and  find  volume  in  reach 


(.1) 
(2  } 


Stage  (depth  of  flow)  =  2.5  £ee-V*  (VoWQ- ^*^4-  -  12* 

OJoOvA.  -p.-ejri3uta>*.  •s+a^a. 

Volume  in  reach  =  (reach  length)  fcross  sectionalN 
«Jooh_  Varea  of  channel/ 

Lo.s~)tz.s  Uf)Cz^s  f. 


X-area 


Volume  =  V 


=  SCO  ■€'±z 

(8oo 


DOG  £r) 


=  13.  Cu>«_-  -C-A 

^1  ^  T  •'»  reach  length  OK 


b. 


Determine  Qp^(TRIAL) 


Q  PA  (.TRIAL)  =  ^P3 


Q PA (TRIAL) 
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c.  Compute  using  QP^(;TRIAL) 

From  Figure  3  determine  stage  for  Qp^.( TRIAL) 

Stage  =  ”2*2  -*es3~  (^To-WQ. 

aJoovfi  •o  «-<_  -Va-Qu-a.  sWt 

X-area  =  Co*s)(?.?  Sg)(  z°tS  £+-  +  330  -ft') 

v  .  l*x)  C  \ooqJ£l- 

V2  ”  43>,540  icj^rK. 

v2  -  16.0  -  -P4- 

aJ»<A  p  rt  Cviiore. 


d'.  Average  V1  and  V2  and  compute  Qp^ 

V1  +  V2 
Cl).  Vavg  =  — — - - 

\ft.4  ox-^-t-  ■* 

V3vg  —  — ‘  *  ”* 

I  **  o  ,A  * 

Vavg  -  I  t»  C  <3jX-  -  ~  ~ 

«»  QP4  =  «P3  f  -  VJ¥) 

\  /  J2l£) 

0p<v=  1  -  3<5  / 

Qp*  ~ 


!  3  330 
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STEP  3  :  Prepare  stage-discharge,  curve  for  Reach 

a.  Pertinent  Data 

Cll  Reach  length  =  2, OCO  £ta_T 

(.2).  Channel  slope  -  O-  OO  t4> 

C.3).  Manning  r\  =  0.05“ 

C4l  Channel  shape  -  'Sna-pc.^O'J_oJl 

CS1  Base  width  :=£•  i£0  Cedh 

b.  See  Figure  3  for  stage-discharge  curve 
2-  STEP  t  :  Estimate  Reach  Outflow 


a.  Determine  stage  for  Qp^  =  \2>,  OOO  c4s  from  Figure  3 
and  find  volume  in  reach 

(.1)  Stage  (.depth.  of  flow)  =.2.2  T«er 
<2JaQ'»4.  ^><-0  s 


C2)  Volume  in  reach  =  (.reach  lec-th)  fcross  sec^-Lu 

sWpL  ^  \area  or  chan 

X-area  =  Co-  =)  L  2- 2  ^)C  -  5“  +  3^0  £+} 

^  s. 


ionalN 

annelj 


Volume  =  V, 


1  32..  /  5l_tC  -  Vt 


^1  ^  2"  •*.  reach  length  OK 


b.  Determine  Q 


P5CTRIAL) 


QP5-(TRIAL)  =  QP^ 


/  -\  /  -2-1  \ 
qp5Ctriad  =  '2.,  ZOO  1  3:5; 


QP_5-L:t 


”1  r  r, 

» M.)  —  '  I  j  F  w  *»» 
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c.  Compute  V2  using  Qp5CTRIAL) 


From  Figure  3  determine  stage  for  Qp5( TRIAL) 

Stage  =  L  (a  (jbWL  ^ 

O.c0tL  -=>^<xAo»e.  sH4  c 

X-area  =  CO*5)[  !.£>  Vf  +  - 

l**V2,ooo  ftL 

V2  =  -4-3, ^+*/AATd. 

V2  -  2  2  .  S 

OJocnA-  p^a_-C«i>0u  r-4. 


Average  V1  and  V2  and  compute  Qps 

V  +  v2 

Cl)  Vavg  =  — =— = - - 


ravg  - 


•32.1  Qut-Ji 


Qp-  -  II^OOc^ 
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TO  prt-HiuoTt 

t"€A*u$LV\^  dU.^  dip-r^S-  CU<-  sfjooluja^  lulAI.  uooxs^- 

ojV  lUa  Cr^dr  ©4  dlcu^  C-aJLurAdtA*  T(»0,3  Aat  ) 


S  Vse?  £ 


0. 


At.  Slv\C£.  CTjAt  -C-  UAjO  Sa-id’LUVx  t.  pdiluj-Au  >PVUA  ;  ^-2 

cn^-r  d-O^wv  urJJJ  <^ujie  lCu*re£.  .  TVjiJ-«_-Ut-C^ 

TjU  ^jVa-aj.  C" <2.S4-JL4-'ikv0_  ~r»w\  T_&p 

CLA^W  (l^ji+v  coaJ>r-  Ow  4—S.  Cud  Ote_i  4  o+-  cLo-^\ )  Mau.s4  OJ- 

Ovwpa^at  -po  "X-2-4  ‘ST-S—VLS  4ty  -Al  cd-S  L^-3^r-<i  £^.0. >V\ VftW 

Seed  HI 


I#  F-rTYK  P'u^uYHt  I  4j2_e.  "prC.  Gsduv-C  clocWi-r^jL.  '-2a  cLxwn 

locus  «d  IcL.  4t)  \&'€—  3>  4»0O  C-fc 


juSirL^  fva. 


2.0  £eed 


2.  Or^-v  peVvG.  15  Vo^fl_s  -txrr-  vtga-lou-s 

cl.  C^wx  p<v»«_  Va  l 

6)  S-U-Pfl-  4r  Qez  -  I  b,  OO0  £_k  is 

(Z0  g/OOcds  ’IS  &.  8  £ee^  ^v-eAsL\  1  o^e.  tru  1 1,  w 

b.  Cc^-p^^-e-  S  da-^d-s  \<a  (^eoucfiu  2 

CO  SV^a  &-  Qp-j  - 

3^6# 

i  \A 

0  >  *iVea_A£L  T«r  Cpp^ 

f £)  “bUoy.  •Tot'  9,400  c4*  \S  1 0.2  laid  ,T*' 

d  l_swv  pevre.  -Wjy_s  \r\  "a  ^  id  4 

A;  -  i-coss  4-pt-  Op/r  ~  W,4C0  cVS  i  .S  *T:-T 


r 


i  3,  4  o>0  c^*5 

\S 

J  .  5"  -*^£'  T 

c4s>  vS  5.4 

■Tetf 

/ 

U  pre  ^«-' ‘V»E-  "TJutiuuxH 

-  i3,coo 

iS 

12.4  4c r 
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3. 

CX.  T^jL  sVo^U-S  t€-'vu£LV\vA,  Ty^wv  's^L4  cLlS 

(Xrt  2.  Vo  2>  Y-eti  !vl*_^C^-  -ts*.su  ^  ^ 

(X.SZOoJXjJ'  UsOlA  ~t£ji  pY^-o-kJ^XP^.  4a^_>-U3CL>xr-  U- 

\  cu,^L  3  5  LoUdl.  a»<.  tjxx  ■Vu.'O  T^cD-£T  urJtx.  ~o^2 

a^aJ^Lst  VsjOl  =£0^4-  po  Wvy_Vu»Jl  . 

ijLdb  Cvs_&y«zl£Q.  ‘Lw  S W^X  Llwv-QJL  r  £s*^C  ■,  w  P- 

o^t-ej3>(-  V«a_'%«weL  "t&ou-.  -Vw*-  r^-<-~r‘~*'J<-*^  -t^uxlva-. 


X>-J| 


